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PREFACE. 


It having fallen to the lot of the writer, as a Chemical 
Expert, to attend scveial meetings of Railway Goods 
Managers at the Railway Cleanng-PIouse, in London, 
to assist in the re-classification of explosives and other 
dangerous goods carried by Railway Companies, it 
occurred to him that a work of reference, giving in a 
popular form particulars as to the nature and character 
of such materials, and information bearing on the 
questions of their storage and transport, would be 
found of value by goods managers, railway agents, 
earners, and indeed all persons interested in the use, 
storage, and transport of dangerous goods. 

It would be needless to comment upon the numerous 
accidents, many of them fatal m effect, and often result- 
ing in the destruction of valuable property, which are 
recorded as occurring through ignorance of the danger- 
ous nature of materials handled , and while we cannot 
all be chemists, it is most desirable that every one 
responsible for the handling of dangerous goods should 
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PREFACE 


be sufficiently acquainted with their charactcii sties und 
the conditions met with in daily ex])ciicncG to cnah 
them to avoid unnecessary risks , and it is with tl 
object of rendering assistance in tins direction that tl 
present volume has been compiled Should the wo 
be found to answer its pin pose, those who use it w 
be enabled not only to guard against injiuies to li 
and property, but to protect the intciesls of the fin 
or companies represented by them, to whose custoc 
dangerous goods are proposed to be committed 
preparing the volume, the wntci has received mu' 
valuable assistance fiom officials of the Government ai 
of vaiious Railway Companies, many of whom ha 
expressed the opinion that the production of such 
work would meet a long-felt want. 

It has been the writer s aim to produce a book 1 
the purpose in such a form that a leader without kno 
ledge of chemistry may be able to gain fiom its pag 
the requisite information , and he tmsts the work m 
meet with the approbation of those actively interest 
111 tlie subject. Any suggestions for its improvemc 
will be gladly considered by him when a new cditr 
shall be m prepaiation 


Palace Chambers, 
Westminster, London, SW, 
October 1895. 
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SECTION I 

ACIDS 

AOETIO AOID. 

Synonyms . — Methane Carboxylic Acid^ Methylfonnic Acid^ 
Fyroli^neoia Acidy White Wine Vinegar^ Glaaal Acetic Acid, 
Acidum Aceticum, 

Source. — Pure acetic acid is prepared by distilling five 
parts by weight of fused sodium acetate with six parts by weight 
of concentrated sulphuric acid, bisulphate of soda being left in 
the retort It is also obtained m the destructive distillation of 
wood, sawdust, or spent dye woods The distillate, containing 
besides this acid, tarry matters, methyl alcohol, acetone, &c , 
IS neutralised with carbonate of soda, the alcohol, &c , is dib- 
tilled off, the solution evaporated, and the residue heated to 
expel tarry substances, and the resultant crude sodic acetate is 
distilled with sulphuric acid, when crude acetic acid is produced. 
This variety is known as pyroligneous acid. Acetic acid is also 
prepared by the oxidation of alcohol The fermentation of 
alcoholic liquids, such as wine, beer, &c , in contact with air 
produces the various vinegars of commerce. Vinegar contains 
on an average about 5 pei cent of acetic acid, y-jnnr 
sulphuric acid is allowed in malt vinegar by law, with the 
questionable object of preventing putrefaction. 

Characters. — Pure acetic acid is, at temperatures below 
60“ F , a glass-like crystalline solid. Above this teinpeiature v 

A 
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IS a colourlesb mobile liquid This concentrated acid is known 
glacial acetic acid It has a pleasant, pungent odour, and is 
a powerful corrosive, raising blisters upon the skin The 
concentrated acid is an acrid poison It boils at 244“ F , 
giving off inflammable vapours Its molecular weight is 60, 
and sp gr. i 063 It is one of the most stable of tiie organic 
acids Liquids containing acetic acid have a corrosive action 
upon many metals, especially those containing copper, with 
which the metal forms the well-known green verdigris^ con- 
sisting of various basic acetates of the metal. 

Acetic acid is soluble in all proportions in water, alcohol, 
and ether, and dissolves fibiin, albumen, essential oils, &c 

Uses. — Acetic acid is largely used in the preparation of the 
acetates of copper, aluminium, iron, lead, and sodium , in calico 
printing, in the preparation of vainishes and colounng matters , 
as a solvent for hydrocarbons in certain industries , in photo- 
graphy, as vinegar for domestic use, a constituent of smelling 
salts, &c. 

In mediane it is used as a liniment for rheumatism, a 
local irritant to allay fevers, and as a solvent for corns and 
warts It IS given internally as a refrigerant, under the name of 
acidum acetum dilutum^ containing about 12 per cent of the 
acid, and given in doses up to one fluid ounce. 


ARSENIOUS ANHYDRIDE 

Synonyms. — White Arsenic, Arsenious Actd, Arsemous 
Sesqnioxide, Arsenic Tnoxide, Acidum Arseniosum, As^O^ 

Soiiroe. — This compound is produced by roasting arsenical 
ores, such as mispickel, which is an arsenical sulphide of iron 
It IS also obtained in the roasting of certain ores of copper and 
nickel as a by-product in the metallurgical treatment of these 
minei-als. The arsenious oxide condenses in chambers or flues 
leading fiom the furnace, and is periodically raked out and 
purified by resub limation 
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Oharaoters. — Arscnious anhydride exists in two foiins, a 
vitreous and a crystalline variety When freshly obtained, it 
has the aiipeaiance of a semi-transparent, laraellated, vitreous 
mass On exposure to the atmospheie it becomes yellow in 
colour, and gradually becomes opaque By grinding the trans- 
parent variety to powder it becomes opaque. The opaque form 
has a specific giavity of 3 699, while the transparent variety is 
slightly heavier, being 3,7385 times as heavy as water Cold 
water dissolves only about 2 per cent of the oxide ^ boiling 
water dissolves about 12 per cent, but it is freely soluble in 
hydrochloric acid Nitric acid and aqua-regia dissolve the 
acid and convert it into arsenic acid, When heated to 380° F 
It sublimes and condenses into transparent octohedia crystals 
upon warm surfaces. Its vapour is colourless and odourless. 
Arsenious anhydride, or tuhiic arsenic of the shops, is frequently 
used as a ]joison, so small a quantity as two grains being 
attended with fatal results Taken in excessive doses, it causes 
faintness, sickness, nausea, and intense thirst. 

Uses. — For the manufacture of metallic arsenic, ingiedient 
in vermin poisons, for the pioduction of salts called aisemtes 
It is much used m medicine, and given m doses of to yV of 
a giain as a gastric stimulant Combined with potash it is a 
constituent of an important drug known as Liquor Arsenicahs 
or Fowler’s Solution 


OHROMIO ANHYDRIDE. 

Synonyms . — Chromic And ^ Chromium Trioxide^ CrO^ 

Souroe — This compound is prepared by acting upon 
chromates with sulphuric acid The usual process consists in 
mixing 4 volumes of a cold saturated solution of potassic bi- 
chromate with 5 volumes of sulphuric acid. On cooling, 
chromic anhydride separates out in the form of bright crimson 
needles It may also be prepared by decomposing fluoride of 
chromium with water. 
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Characters. — Chromic anhydride is a crimson substance, 
crystallising in needles It has a specific gravity of 2.676. On 
exposure to the air, it absorbs water and becomes deliquescent 
It has a sour, metallic taste, and is corrosive m its action On 
heating to 392* F., it fuses , further heating decomposes it, with 
the evolution of oxygen and the formation of chromic oxide 
Dunng the decomposition it becomes incandescent On heating 
with hydrochloiic acid, chlonne gas is given off, and chromic 
chloride produced It is poisonous. 

Uses. — Principally as an oxidising agent. 


HYDROOTANIO AOID 

Synonyms . — Prussic Acid, Cyanide of Hydio^en, Acidum 
Hydrocyantcum Dtlutum, HCN 

Source. — Hydrocyanic acid occurs in nature in laurel and 
cheiry leaves, m bitter almonds and amygdalin. It may be 
prepared by distilling metallic cyanides with hydrochloric acid, 
or by heating ammonium formate It is usually prepared com 
inercially by distilling a mixture of potassium ferrocyanidc with 
dilute sulphuric acid The concentrated acid is obtained by 
the action of sulphuretted hydrogen upon mercuric cyanide 

Characters — The pure acid is a colourless, thin, and 
volatile liquid, having a density of o 7058 at 45" F , boiling at 
79“ F., and congealing at 0° F It is very inflammable, and 
burns with a violet flame. It has a powerful and characteristic 
odour, resembling that of bitter almond oil or peach blossoms 
It IS soluble m water and alcohol in all proportions, and exhibits 
a slight acid reaction The strong acid cannot be preserved, 
since it decomposes into formate of ammonium and an 
indefinite brown substance It is a most violent poison, very 
small quantities of the strong acid producing instantaneous 
death, and even when largely diluted it has a powerful effect 
upon the animal system. 

Uses. — The concentrated acid being so unstable, its apph- 
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cations are limited The acidum hydrocyaninwi dihdum^ 
which contains 2 per cent of the acid, is used in medicine 
as an ancesthctic and sedative in doses from 2 to 8 minims 


HYDROPLUORIO AOID. 

Synonyms . — Flvonc Acid, Hydnc Fluoride, HF 

Source — The concentrated acid is prepared by heating 
potassium hydrogen fluoride in a platinum retort But the strong 
aqueous solution of commerce is prepared by heating a mixture 
of I part of prepared and finely powdered fluor spar (calcium 
fluoride) with 2 or 3 parts of sulphuric acid in a leaden retort 
connected with a leaden condensing arrangement 

Characters. — Hydrofluoric acid is a colourless, volatile, and 
fuming liquid, its vapours being highly corrosive and poisonous 
Its molecular weight is 20, and the strong aqueous solution 
has a specific gravity of i 06 Its percentage composition is 
hydrogen, 5 , fluorine, 95 It has a great affinity for water, 
with which It combines, with the development of great heat and 
a hissing noise The anhydrous acid boils at 67“ F, and the 
commercial acid at 248“ F The dilute acid is very dangerous 
to handle It has a most corrosue action upon the skin, pro- 
ducing an intense burning sensation It dissolves most metals 
with the formation of their fluondes, with the exception of 
platinum, lead, gold, and mercury It has a very corrosive 
action upon glass and on all silicates, and in consequence it 
cannot be kept in glass bottles. It is usually preserved m vessels 
made of guttapercha, upon which it has practically no action. 
The acid has such remarkable corrosive properties that there 
are few materials that it will not attack It is not inflammable 
or explosive 

Uses. — The dilute acid is much used for glass etching, 
which IS performed by first coating the glass with wax, and then 
tracing the design upon it with a sharp pointed tool, and then 
exposing to the action off the vapour or allowing the acid to 
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stand upon the markings for some time, which soon act upon 
the parts uncovered by the wax When the etching is per- 
formed by the vapour of the acid, the design is white and 
opaque 

Hydrofluoric acid is also a constituent of certain inks used 
for making permanent writing or marks upon glass, and is much 
used m the laboratory for the decomposition of silicates and 
for the preparation of fluorides 


HYDROOHLORIO AOID 

Synonyms. — Muriatic And, Sprit of Sa/ts, Chloiidc of 
Hydro^e 7 i, Ch/orhyd? ic And, Aciduin Hydiochloncnvi, HCI 

Source — This acid is prepared upon the commercial 
scale by the action of sulphuric acid upon sodium chloride or 
common salt The acid distils off, leaving a residuum of 
sulphate of soda It is obtained synthetically by mixing equal 
volumes of hydrogen and chlonne gases, and exposing to direct 
sunlight, or by the application of an electnc spark to the 
mixture 'J'he gases combine with explosive violence with the 
formation of hydrochloric acid gas It occurs in nature to 
some extent as a constituent of volcanic emanations 

Oharaoters. — Hydrochloric acid is a colourless gas of a 
pungent odour and veiy acid taste If breathed, although largely 
diluted with air, it produces irritation of the air passages, causing 
coughing It also irritates the eyes, and has a smarting action 
upon the skin It is very injurious to \egetation, and has a 
corrosive action upon metals, walls, pictures, &c Its molecular 
weight IS 365, and density 1825 Under a pressure of 40 
atmospheres at 50“ F it condenses to a colourless liquid of 
sp gr 127 Its percentage composition is hydrogen, 2 74 , 
chlorine, 97 26 It is not inflammable, neither will it support 
combustion, It fumes when in contact with the air, owing to 
its combination with atmospheric moisture It is extremely 
soluble in water, i volume of which at 40“ F. would absorb 
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about 480 volumes of the gas, the liquid being increased in 
volume about onc-third and acquiring a density of i 2109 
This IS a colourless and fuming liquid, and contains 43 pei 
cent, of the acid The oidinary commercial hydrochloric or 
muriatic acid of the shops has generally a yellowish colour, due 
to the presence of small quantities of chloride of iron, chlorine, 
or organic matter It generally has a sp. gr. of 1.16, and 
contains about 32 per cent of the acid 

The following table gives the amount of hydrochloric acid 
contained in aqueous solutions of various specific gravities at 
60“ F ~ 


Specific 
Gra\ity 1 

HCl 1 

per cent | 

Specific 

Gravity 

HCl 
per cent 

Specific 
Gn\ ity 

HCl 
per cent 

Specific 

Gravity 

HCl 

percent 

1 

I 200 

1 

40777 1 

1 

I 1515 

30582 

I 1000 

20 38S 1 

I 0497 

1 

10 194 

1 I9S2 

40369 

i I 1404 

30 *74 

I 09S0 

19 980 1 

I 0477 

9786 

I 1964 

39961 1 

I 1473 

29 767 

I 0960 

19 57a 

I 0457 

9 379 

I 1946 

39 554 1 

1 I 1452 

29 359 

I 0939 

19 165 

I 0437 

8971 

I I92S 

39 146 

1 1 1431 

28 951 

I 0919 

18 757 

I 0417 

8563 

I 1910 

38 738 ' 

I 141 

28 544 

1 0899 

18 349 

I 0397 

8 iSS 

1 1893 

38 330 

I 1389 

28 136 

I 0879 

17 941 

I 0377 

7 747 

1 1875 

37 923 

I 1369 

27 728 

I 0S59 

17 534 

I 0357 

7 340 

1 1857 

37 516 

I 1349 

27 321 

I 0S38 

17 126 

I 0337 

6 932 

I 1846 

37 108 

I 1328 

26 913 

I oSiS 

16 71S 

I 0318 

6 524 

I 1S22 

36 700 

T I30S 

26 505 

I 0798 

16 310 

I 0298 

6 116 

I 1802 

36 292 

1 1287 

26 098 

1 0778 

15 902 

I 0279 

5 709 

I 1782 

35 884 

I 1267 

25 690 

1 0758 

15494 

I 0259 

5 301 

I 1762 

35476 

1 I 1247 

25 282 

1 0738 

15087 

r 0239 

4893 

I 1741 

35068 

1 I 1226 

24 874 

1 0718 

14 679 

I 0220 

4 486 

I 1721 

34 660 

1 I 1206 

24 466 

1 0697 

14 271 

I 0200 

4078 

I 1701 

34252 

1 I hS5 

24 058 

1 0677 

13 863 

i.oiSo 

3670 

I 1681 

33845 

1 1 1164 

23 650 

I 0657 

13456 

I 0160 

3 262 

I.1661 

33 437 

I ”43 

23 242 

I 0637 

13049 

I 0140 

2854 

I 1641 

33029 

I 1123 

22 S34 

I 0617 

12 641 

I 0120 

2447 

I 1620 

32 621 

1 1. 1 102 

22 426 

I 0597 

12 233 

I 0100 

2039 

I 1599 , 

32 213 

I 1082 

22 019 

I 0577 

n S25 

I 0080 

1 631 

I I57S 

3 « 80s 

I 1061 

2[ 6ir 

I 0557 

II 41S 

I 0060 

1.124 

I 1557 

31 398 

I 1041 

21 203 

J 0537 

ir 010 

I 0040 

S16 

1 1 1536 

30990 

I 1020 

20 796 

I 0517 

10 602 

I 0020 

.joS 


The aqueous solution of hydrochloric acid reddens litmus 
strongly. It dissolves many metals with the liberation of hydro- 
gen gas and the formation ot chlorides of the metals It 
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neutralises alkalies with the production of their chlorides The 
strong acid is a powerful corrosive poison 

Uses. — Hydrochlonc acid is extensively used in the arts 
and manufactures for bleaching powder or chloride of lime, 
potassic chlorate, and sal ammoniac It is used as a solvent 
for tin by the dyer and calico printer, and by tin and copper 
smiths for soldering purposes It is indispensable in tlie 
chemical laboratory and for the manufacture of fine chemicals 
It IS used in medicine under the name of aetdum hydrochloncian 
dilutum^ which is an aqueous solution of the acid, showing a 
specific gravity of i 052, and containing a little over loi per 
cent of the pure gas This is given in certain diseases, such 
as dyspepsia, m from 20 to 30 minim doses 

OXALIO ACID 


Synonyms. — HjC.j042 Aq 

Source. — Prepared by heating sawdust with a mixture of 
caustic soda and caustic potash to a temperature of 460° to 
480^* F. The mixture is then boiled with water, filtered, and 
the solution evaporated Sodium oxalate separates out in 
granules These are now boiled with milk of lime, and thus 
become converted into oxalate of lime The lime salt is then 
decomposed with dilute sulphuric acid Sulphate of lime and 
oxalic acid being formed, these are separated by filtration, and 
the solution of oxalic acid concentrated and crystallised 

Characters. — Oxalic acid crystallises m large white mono- 
clinic crystals containing two molecules of water, which it loses 
on heating to 212“ F , the weight being reduced 28 5 per cent 
It IS very soluble in watei and alcohol, and has an extieme acid 
taste Taken m large doses, it acts as a powerful corrosive 
poison Sulphuric acid decomposes it completely, with the 
evolution of carbonic oxide and carbonic dioxide gases 

Uses — The acid is used m calico printing and dyeing, for 
bleaching flax, straw, and leather, for cleaning brass, &c 
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NITRIC ACID 

Synonyms, — Aqua Fin its ^ Hydtic Nihatc^ Acidiiwi Niiru 
cum^ HNO^ 

Source — Nitric acid is prepared on the commercial scale 
by heating a mixture of sodium nitrate or Chill saltpetre with 
sulphuric acid in iron retorts connected with earthenware 
condensers and receivers Nitric acid is distilled over and 
condensed, while the residuum m the retorts consists of sulphate 
of soda 

Characters. — Pure nitric acid is a colourless, fuming, limpid 
liquid, the vapours from which, if breathed, arc very irritating to 
the air passages, and very corrosive to most substances It 
has a specific gravity of i 53 at 6o" F , and a molecular weight 
of 63. It begins to boil at 184“ F, but owing to the decom- 
position of the liquid with the formation of nitrous and oxygen 
gases, the temperature gradually rises until 250” F. is reached, 
when the temperature of the residual acid remains constant, and 
the liquid distils unchanged Its percentage composition is 
hydrogen, i 59, nitrogen, 22 22 , oxygen, 76 19. It freezes at 
about -40'’ F The commercial acid has a } ellowish red colour, 
due to the presence of the lower oxides of nitrogen These 
oxides are also produced in the pure colourless acid if it be 
exposed to sunlight for some time It is soluble in all pro- 
portions in water. 

Nitric acid is a powerful oxidising agent It contains over 
three-quarters of Us weight of oxygen, and parts with a fraction 
of It with great ease. 

The diluted acid dissolves most metals with the formation of 
nitrates or oxides with the liberations of nitrous fumes It has 
no action upon gold 01 platinum It has a very marked action 
upon the skin and all albuminous substances, producing a 
yellow stain \cry dilhcult to remove. It has a most destructive 
action on all animal and vegetable textile goods. It converts 
sulphur and [ihosphorus into sulphuric and phosplioric acids, 
and if dropped on to hot powdered charcoal oxidation takes place 
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SO rapidly that the charcoal burns vividly Nitric acid is a 
powerful irritant poison. 

Uses. — The applications of nitric acid in the arts are vciy 
important It is extensively used for the manufacture of such 
explosives as nitro-glycenne, dynamite, picric acid, nitro cellu- 
lose (gun cotton), roburile, cordite, &c It is in constant 
request for the products of nitro-benzol, aniline dyes, aqua- 
regia, nitrous ether, &c , and for cleaning brass and copper 
goods It IS indispensable in the chemical laboratory and for 
the manufacture of fine chemicals In medicine a dilute 
aqueous solution, containing lo per cent of the acid, and known 
as acidum riiiricum dilutuin^ is used for certain diseases in to 
to 30 minim doses The stiong acid is often used as a caustic 
to destroy warts and corns, and also m metal engraving 


NITRO-HYDROOHLORIO AOID 

Synonsnns — Aqna-Regia^ Niiro-Muriatic Aad^ Aciditw 
Nitro Hydrochloricum. 

Source. — This acid is generally prepared by adding i part 
of nitnc to 3 parts of hydrochloric acid At first the mixture 
turns yellow, and eventually a bright sparkling red, due to a 
reaction which takes place between the two acids with the 
formation of free chlorine and ox} chlorides of nitrogen This 
mixed acid derives the name of aqua-rcgia from the fact that it 
dissolves the noble metals gold and platinum, and the othei 
rare platinoid metals, the single acids being without action 
upon them 

Characters. — Nitro-hjdrochloiic acid, or aqua-regia, is a 
red, spaikling, mobile liquid, giving off, when exposed, very 
irritating and corrosive fumes It is a powerful oxidising agent 
It dissolves the metals with the formation of their perchlorides 
It has a most destructive action upon all metallic and organic 
substances, and is an irritant poison It is not mflainmalde or 
explosive It is soluble in water in all pioportions 



Uses. — As a solvent for gold and platinum The chlorides 
of gold and platinum arc largely used in photography, and as 
chemical reagents in the laboratory As an oxidising agent 
In medicine it is used under the name of aciditm mhohydro- 
chloricum dilninm^ and contains nitric acid 3, hydrochloric acid 
4, and water 25 parts, and is administered m 5 to 20 minim 
doses 


SULPHURIC ACID 

Synonyins . — Oil of Vitriol^ Hydrogen Sulphate^ Acidum 
SulphuT icum^ P 7 otohydiate of Snip }iu 7 U Acid^ 

SoTorce. — This, the most important of all the acids, is pre- 
pared on the commercial scale from sulphur, iron pyrites, or 
disulphide of iron By roasting these substances in a current 
of air sulphur dioxide gas is produced 'Phis is conveyed into 
large leaden chambers, and there mixed with nitrous vapours 
(produced by the action of sulphuric acid upon nitre) and 
steam These vapours react upon each other, forming dilute 
sulphuric acid, which condenses upon the floor of the chambers, 
after which the liquid is drawn off and concentrated by boiling 
The acid is also formed by the gradual oxidation of sulphurous 
acid in water, and also by the action of water upon sulphur 
tnoxide. 

An acid of higher concentration is prepared at Nordhausen, 
in Saxony, by heating dehydrated ferrous sulphate (green vitiiol) 
in earthen ictorts. A brown fuming acid distils over, and is 
known in commerce as Nordhausen oil of vitriol A residuum 
of oxide of iron is left in the retorts, which is used as a icd 
pigment, and known under the name of colcothar 

Characters. — The sulphuric acid, or oil of vitriol, of com- 
merce, is a colourless, odourless, and dense oily-looking liquid, 
of specific giavity i 842 It boils at 640'* F , and freezes at 
about -29" K. Its molecular weight is 98, and its percentage 
composition is sulphur, 32 65, oxygen, 65 31, hydrogen, 2 04 
It is very hygroscopic, and on exposure lajiidly absorbs moisture 
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from the atmosphere. Great heat is developed on mixing the 
concentrated acid with water On adding 4 parts of tiic 
strong acid to i part of water the temperature rises from 32“ F 
to 212“ F. Great care should be exercised in mixing sul- 
phuric acid with water. The acid should always be added 
gradually to the water, and not vice versa A sudden mixture 
should be avoided, since they are apt to combine with explosive 
violence Accidents frequently result from this cause. 

The following table shows the percentage of sulphuric acid 
in aqueous solutions of various specific gravities — 


Specific 

Graviiy 

Per 

cent 

Specific 

Gravity 

Per 

cent 

Specific 

Gravity 

Per 

cent 

Specific 

Gr'ivitj 

Per 

cent 

I 8426 

100 

1 67s 

75 

1 398 

50 

I 182 

25 

I 842 

99 

1 663 

74 

I 38S6 

49 

I 174 

24 

I 8406 

98 

1 651 

73 

I 379 

48 

I 167 

23 

I 840 

97 

1 639 

72 

I 370 

47 

I 159 

22 

1 8384 

96 

I 627 

71 

I 361 

46 

I 1516 

21 

1 8376 

95 

I 615 

70 

I 351 

45 

I 144 

20 

1 8356 

94 

I 604 

69 

I 342 

44 

I 136 

19 

1 834 

93 

I 592 

68 

I 333 

43 

I 129 

18 

1 831 

92 

I 580 

67 

I 324 

42 

I I 2 I 

17 

I 827 

9r 

I 568 

66 

' 31S 

41 

I 1136 

16 

I 822 

90 

I 557 

65 

I 306 

40 

I 106 

15 

1 816 

89 

I 545 

64 

I 2976 

39 

I O9S 

14 

I 809 

88 

I 534 

63 

I 289 

38 

I 091 

13 

I S02 

87 

I 523 

62 

I 281 

37 

I 083 

12 

I 794 

86 

r 512 

61 

I 272 

36 

I 0756 

II 

I 786 


I 501 

60 

I 264 

35 

I 068 

10 

I 777 

84 

I 490 

59 

I 256 

34 

I 061 

9 

T 767 

83 

I 480 

58 

1 2476 

33 

I 0536 

8 

1.756 

82 

1 469 

57 

I 239 

32 

I 0464 

7 

I 745 

Si 

I 4586 

56 

I 231 

31 

I 039 

6 

1.734 

So 

1 448 

55 

I 223 

30 

I 032 

5 

r.722 

79 

1 438 

54 

I 215 

29 

I 0256 

4 

1. 710 

78 

T 42S 

53 

1 2066 

28 

I 019 

3 

I 698 

77 

I.41S 

52 

I 198 

27 

I 013 

2 

r.686 

76 

I 40S 

51 

I 190 

26 

I 0064 

1 


I 


The commercial acid is often of a yellow or dark brown 
colour This is principally due to its charring action on pieces 
of organic mattei, such as straw, &c, that may have fallen into 
It. It has a very destructive action upon wood, linen, and 
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cloth of all kinds The dilute cold acid dissolves such metals 
as iron, nickel, cobalt, zinc, and manganese, forming sulphates 
of the metals and the liberation of hydrogen gas The cold 
concentiated acid has very little action upon metals When the 
acid IS boiled, however, m contact with such metals as silver, 
copper, mercury, antimony, lead, tin, and bismuth, sulphurous 
anhydride gas is disengaged, and sulphates of the metals formed. 
Gold and platinum are not acted upon even by the concen- 
trated boiling acid Sulphuric acid is a violent poison, and has 
a most caustic action upon the skin, causing an intense burning 
sensation, and is frequently used by evil-disposed persons for 
facial disfiguration, and known as ’intriol throimnf^ 

Uses. — Sulphuric acid is the most extensively employed of 
all the acids It is used in very large quantities in the produc- 
tion of carbonate of soda from common salt, and for converting 
tlie ammoniacal liquor of the gasworks into sulphate of ammonia, 
now so largely used as a manure It is used in the production 
of nitro-glycerme and other explosives, and the more volatile 
acids, such as hydrochlonc, hydrofluoric, and nitric, &c. Its 
applications in the chemical laboratory and chemical works are 
very numerous In the manufacture of tin plates it is extensively 
used to dissolve off the oxide of iron from the surface of the 
iron plates prior to the tinning process In medicine it is used 
as a refrigerant, under the name of aadum siilphurtcum dihitum, 
sp gr., 1.094, and containing about 10 per cent, of the acid, 
and administered m 5 to 30 minim doses Nordhausen oil 
of vitnol is principally used as a solvent for indigo for dyeing 
purposes. The applications of sulphuric acid in the arts and 
manufactures are so numerous that the prosperity of a civilised 
country can be said to be very nearly m direct ratio to its 
consumption. 
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ALKALIES 

AMMONIUM HYDRATE 

Synonyms — Ammonia^ Spi^ii of Harlshoin^ Sal Volaltlc^ 
Liquor Ammomce ForUor^ NHJIO, AmHO 

Source. — This alkaline liquid is an aqueous solution or 
combination of ammonia gas, and it is pioduced commercially 
by heating sulphate or chloride of ammonium with quicklime, 
and condensing or absorbing the resulting gas in water. 

Charaoters. — Ammonium hydrate is a colourless alkaline 
liquid, and gives off the characteristic and pungent odour of 
ammonia gas (see Ammonia Gas, page 28) The strong solution 
of the gas has a specific gravity of o 880 It neutralises acids, 
and is strongly alkaline. Excessive inhalation of its \apour is 
poisonous, but breathed in small quantities it acts as a stimulant 
to the pulse and respiration The amount of ammonia gas 
absorbed by water depends upon the temperature of the latter 
The higher the temperature, the less gas is absorbed, and vice 
versa. One part of water at 32^* F. absorbs 1,149 times its 
volume of the gas, while at 68° F only 681 \olumes are 
absorbed By heating ammonium hydrate to 212° F., all the 
ammonia gas escapes, and water lemams The following table 
shows the peicentage of ammonia (NHj) m aqueous solutions 
of the gas of various specific gravities • — 
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Temp 60“ F 


1 Si^ecilic 

GiUMiy 

AmiHojua 

Gas. 

per LLnt 

SpectHc 

Gravity 

Aminonia 

Gas 

per cent 

Specific 

Gravity 

Ammonia 

Ga*! 

per Lent 

0 8844 

36 

09133 

24 

0 9520 

12 

0S864 

35 

0 9162 

23 

09556 

11 

0 88S5 

34 

0 9191 

22 

09593 

10 

0 8907 

33 

0 9221 

21 

09631 

9 

0 S929 

32 

09251 

20 

0 9670 

8 

08953 

31 

09283 

19 

09709 

7 

0 8976 

30 

09314 

iS 

09749 

6 

0 9001 

29 

09347 

17 

0 9790 

5 

0 9026 

28 

0 9380 

16 

0 9031 

4 

0 9052 

37 

09414 

IS 

O9S73 

3 

0 9078 

26 

09449 

14 

09915 

2 

0 9106 

25 

0 9484 

13 

0 9959 

I 

Usee.- 

-The applications of ammonium h>drati 

e are im- 

poitant It IS indispensable in 

the chemical laboratory, and in 

medicine it 

, is largely used as a 

. liniment 

in combination with 

othei substances Small doses of the dilute solution arc given 

inteinally as a gastric stimulant 

It is a constituent of smelling 


salts and of manure 


LIME. 

Synonyms. — Quicklime^ Caustic Lune, Calcic Oxtde^ CaO 

Source. — Pure lime is obtained by calcining marble, or by 
adding a solution of carbonate of ammonia to a solution of 
chloride of calcium, and calcining the resulting precipitate of 
carbonate of lime. I'he lime of commerce is obtained by 
roasting limestone (an impure carbonate of lime) in kilns, 
whereby carbonic acid gas is evolved, and caustic lime 
produced. 

Characters — When puie, lime is a white, amorphous, and 
infusible body. It has a specihc gravity of 3 18, and consists of 
7 1.43 per cent of calcium, and 28 57 per cent, of oxygen On 
exposure to the air it gradually absorbs moistuie and cai borne 
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acid, and crumbles to powder It is then usually termed air- 
slaked, When water is gradually added to alump of lime, it swells 
considerably, and gives out great heat, being at the same time 
converted into hydrate of lime lame is soluble to the extent 
of I part in 700 of cold water, and on heating the solution to 
the boiling point about 50 per cent is precipitated, being less 
soluble in hot than in cold water The solution has an alkaline 
reaction and a caustic taste Lime is soluble in dilute acids, 
with the formation of its salts 

Uses. — The applications of lime are very extensive Enor- 
mous quantities of lime in the form of limestone are consumed 
in the smelting of iron and other ores It is the principal 
ingredient of mortar and cements, and is used in large quantities 
for purifying coal gas, for the manufacture of bleaching powder 
and the softening of hard water, for the removal of hair from 
hides, &c., prior to the tanning process. Agriculture absorbs 
a considerable quantity of lime for the disintegration of soil, 
and destroying worms, &c When heated with the oxyhydrogen 
flame, it gives out a most intense light, known as limelight^ 
now much used in lecture demonstration, photography, &c 
Milk of lime IS a saturated solution of hydrate of lime, and 
containing the finely divided hydrate in suspension. This is 
best prepared by slaking lime with twice its weight of boiling 
water, and then diluting with cold water It is used as a white- 
wash for cattle waggons, sheds, and outhouses, &c , and is 
disinfectant in character. In medicine liquor calas (lime 
water) is used to mix with milk to prevent its curdling in the 
stomach, for acidity, and for destroying intestinal threadworms, 
the dose being from i to 4 fluid ounces 

POTASSIUM HYDRATE 

Synonyms. — Caustic Potash^ Potash^ Poiassa Caustica, 
Ptitassa PusOy KHO 

Source. — This substance is obtained from carbonate of 
potash, or pearl ash solution, contained in an iion pot, by mixing 
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It With slaked lime in small quantities at a time, the whole 
being kept at the boiling point Insoluble carbonate of lime is 
formed, and potassium hydrate remains in solution. When all 
the carbonate has been precipitated, the whole is boiled for 
about a quarter of an hour, and the insoluble matter allowed to 
settle. The clear caustic liquor is drawn off into silver basins, 
and evaporated until the solid hydrate produced begins to 
volatilise The viscid liquid is then run into moulds and 
allowed to solidify Caustic potash prepared in this manner is 
rarely pure, but may be easily purified by digestion in alcohol 
Most of the impurities remain insoluble, and the potash can be 
obtained from the solution by evaporation and fusion 

Oharacters — Potassium hydrate is a brittle greyish-white 
substance, with a molecular weight of 56 i, and a specific 
gravity of 22 It is exceedingly deliquescent, and rapidly 
absorbs water and carbonic acid from the atmosphere It is 
a powerful alkali, and neutralises acids forming the potash salts 
It is soluble in about half its weight of water, and gives out 
much heat during solution Alcohol also freely dissolves it. 
It has a very acrid taste, is a strong cautery, and has a destruc- 
tive action upon vegetable and animal matters The strong 
solution is very poisonous 

Uses — Caustic potash has extensive applications, large 
quantities being consumed for glass and soap making, and for 
fine chemicals An aqueous solution is used as an anti-incrus- 
tating fluid in steam boilers, and sometimes mixed with various 
organic substances, and then known as boiler composiit 07 i It is 
also known as pamUrs' soluii 07 i^ being used for dissolving off 
old paint from wood work, walls, &c. It is indispensable in 
the chemical laboratory as a reagent. The aqueous solution, 
ltquo7 potasscc.oi the British Pharmacopoeia, has a specific gravity 
of I 058, and contains nearly 6 per cent of the hydrate, and is 
used to cleanse the skin before operations, and as a solvent for 
a morbid cpideimis in certain diseases of the skin. A dilute 
solution IS sometimes given internally as a gastric sedative for 
dyspepsia. 

B 
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SODIUM AMALGAM. 

S3nionyinQ . — {Alloy of Mercury^ 

Sources, Characters —Sodium amalgam is obtained b 
the direct union of metallic mercury with the metal sodium, b 
heating up a solution of the element m mercury to 824" I 
They unite with very considerable evolution of heat. 

Sodium amalgam containing excess of mercury, who 
heated to 824“ F , leaves the fixed compound NugHg 'fb 
alloy of sodium with 30 parts of mercury is hard and ciystalliiK 
that of 60 parts of mercury becomes pasty when slightl 
wanned Like sodium this alloy must be kept in naplitlia I 
preserve it. 

Uses. — Sodium amalgam is chiefly used in lecture dcinoi 
strations It is also used for the formation of amalgams 1 
other metals, viz , barium, calcium, &c 


SODIUM HYDBATE 

Synonyms . — Caustic Sada^ Soda Caustica^ Soda^ NallO 

Source. — On a large scale this substance is obtained fro 
“black ash,” or “soda ash,” or carbonate of soda solution 
specific gravity i i, by mixing with burnt lime, which combini 
with the carbonic acid of the soda, producing insoluble ca 
bonate of lime and caustic soda, which is soluble in the liqur 
It is allowed to stand, the clear liquid transferred to shallo 
pans and evaporated, after which the concentrated liquor 
heated in iron pots until it becomes viscid and purified I 
forcing air through it. It is then cast into sticks or run in 
iron drums, and there solidified When required chcmK'al 
pure, special processes are resorted to for the purpose 

Oharacters. — Caustic soda is a brittle greyish-white su 
stance, with a molecular weight of 40, and specific gravity 
2.13 It IS very deliquescent, and rapidly absorbs moistii 
and carbonic acid from the atmosphere. It is a powerf 
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alkaline caustic, and neutralises the acids forming the salts of 
soda It is soluble in about half its weight of water, and 
during solution gives out great heat Alcohol also dissolves it 
freely It has a very acrid taste, and is a strong cautery, and 
has a destructive action upon vegetable and animal matters 

Uses. — The applications of caustic soda are piactically 
the same as those of caustic potash (^nde page 17) The 
hquo 7 sodic of the British Pharmacopceia has a specific gravity 
of 1.047, contains 4 i per cent of soda. 


SODIUM PEROXIDE 

Synonyms . — Sodium dioxide^ Na^O^ 

Source, Characters, &c. — Pure sodium peroxide is ob- 
tained by heating sodium in a flask of hard glass filled with 
nitrogen till the sodium is melted, then sending a slow stream 
of dry air and heating till the metal is changed to a yellowish 
white solid, and heating this for some time in dry oxygen It 
IS a white solid, becoming yellowish on heating 

It deliquesces gradually m air, and then is gradually 
changed into sodium carbonate It is soluble in water, with 
production of much heat, on further heating, oxygen being 
evolved 

Sodiym peroxide acts as an energetic oxidising agent when 
heated Carbon, iodine, sulphur, phosphorus, and tin are 
oxidised more 01 less rapidly 

When in contact with wood and such like bodies, spon- 
taneous combustion or explosion, if confined, is likely to ensue 



SECTION III. 


SALTS 


OALOIUM OHLORIDE 

Synonyms , — Chloride of Calcium^ CaCl^ 

Source. — This salt is obtained by dissolving chalk in hydro- 
chlonc acid , carbon dioxide gas is evolved, and on evaporat- 
ing the solution to dryness, and fusing the residue, calcium 
chloride is produced as a white mass. Large quantities of the 
salt are now obtained as a secondary product in the manufacture 
of carbonate of ammonia 

Oharaoters. — Calcium chloride occurs in comm^erce as a 
white anhydrous porous salt, and it can also be obtained 
crystallised in six sided striated prisms. The fused salt has a 
specific gravity of 2.485, and molecular weight of in. The 
crystallised salt has a specific gravity of i 680 Its percentage 
composition is calcium, 36 03 ; chlorine, 63 97. Anhydrous 
calcium chlonde is very deliquescent, and is extremely soluble 
in water, and also in alcohol A concentrated aqueous solution 
of the salt boils at 355“ F. 

Uses. — As a desiccating agent, and is used as a (lux in 
certain metallurgical operations. When mixed with snow, it 
constitutes a powerful freezing agent 
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CHLORATE OP POTASSIUM. 

Synonyms. — Chlorate of Potash^ Potasstt Chloras^ 
KCIO^ 

Source. —This salt may be prepared by passing chlorine 
gas through a solution of caustic potash, or more economically 
by the following process — Chlorine gas is transmitted through 
milk of lime until saturated with it Calcium chlorate and 
calcium chloride are thus formed Potassium chloride is next 
added to the solution of mixed salts, whereby the calcium 
chlorate is converted into potassium chlorate, which is easily 
separated from the solution by evaporation and crystallisation 

Characters — White and crystallising m small anhydrous 
rhomboidal tablets Its molecular weight is 122.6, and specific 
gravity 2 326. It is inodorous, and possesses a cooling taste 
Boiling water dissolves 61 5 parts of the salt It melts at 
about 800“ F , and at a higher temperature evolves 39 21 per 
cent, of oxygen gas, leaving a residue of potassic chloride If 
combustible substances, such as phosphorus, sulphur, ' sugar, 
and charcoal be rubbed with the chlorate, oxidation takes 
place so rapidly as to cause detonation and explosion 

Uses. — The applications of chlorate of potash are import- 
ant, and it is in constant demand for making oxygen gas, lucifer 
matches, calico printing, and as an oxidising agent, and is a 
constituent of various fireworks and explosives of the “ chlorate 
mixture class.” It is used in medicine either in solution 
or in the form of lozenges for inflammation of the throat, 
stomach, &c. 


CHLORIDE OP IRON. 

Synonyms. — Munate of Iron ^ Per Monde of Iron^ SesquI 
Monde of Irony Feme Chloride y Fern Perchlondty Fe^Cl^ 

Sonroe — This salt is prepared as an anhydrous sublimate 
m brown scales by j^assing a current of chlorine gas over iron 
filings heated to redness, also 111 a hydiated condition by 
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evaporating a solution of furious chloride which has been 
saturated with chlorine gas, and by dissolving peio\ide of 
iron (ferric oxide) m hydrochloric acid and evaporating the 
solution 

Characters. — The anhydrous chloride of iron, which has 
a molecular weight of 325, is very deliquescent, and combines 
with water with a hissing noise and considerable rise of 
temperature, with which it forms a red solution which has an 
acid reaction, and on evaporation yields large deliquescent 
crystals containing variable amounts of water It is also 
soluble in alcohol and ether On boiling an aqueous solution 
of ferric chloiide it is decomposed, soluble colloidal ferric 
oxide and free hydrochlonc acid being formed A strong 
solution deodorises organic solutions, such as sewage, and is 
reduced to some extent to ferrous chloride It has a destructive 
action upon vegetable and animal textures An aqueous solu- 
tion of the salt is known as iron liqnor 

Uses. — As a disinfectant, a chemical reagent, and is a 
constituent of various drugs and inks 


CHLORIDE OP LIME 

Synonyms . — Bhachmg Powder ^ Calcium Hypochlorite^ 
Calx Chlotinata^ Chlorinated Lime ^ Ca^H^^O^^^Cl^ 

Source. — Chloride of lime is prepared by passing chlorine 
gas over slaked lime The chlonne is generated by the action 
of hydrochloric acid upon manganese dioxide contained m 
stone ‘‘stills.” The slaked lime is contained in “chambers” 
or “condensers” connected with the stills The absoqjtion 
of the chlorine must take place at as low a temperature as 
possible to prevent the formation of chlorate of lime. 

Characters. — When pure, bleaching powder is a white 
powder, giving off a characteristic odour of hypochlorous acid 
On exposure to the atmosphere, moisture and carbonic acid 
are absorbed, chlorine and hypochlorous acid being given off 
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It contains fiom 30 to 39 per cent of available chlorine, and 
IS a powerful bleaching agent and disinfectant It is partially 
soluble in water, leaving a laige residue of hydrate of lime. 
Acids decompose it with the liberation of chlorine gas. 

Chloride of soda and chloride of potash are compounds 
possessing similar properties 

Uses. — This important substance is extensively used for 
bleaching. The materials required to be bleached are soaked 
in a solution of bleaching powder in water, and then transferred 
to a dilute solution of sulphuric or hydrochloric acid \ chlorine 
gas is generated, which decolourises the materials It is also 
much used for disinfecting urinals, drains, &c 


MBROURIO CHLORIDE. 

Synonyms. — Dichlonde^ Buhloride or Perchloitdc of Mer- 
cioy^ Corioi^ive Sublimate^ Hydrargyit Perchloridum^ ffgCk 

Source. — This Seilt may be prepared by the action of 
chlorine gas upon heated mercury It is manufactured com- 
mercially by mixing 2 J parts of sulphate of mercury with i part 
of sodium chloride or common salt^ and carefully heating in 
glass vessels Mercuric chlonde sublimes, and sodium sulphate 
remains as a residuum 

Charaoters. — Mercuric chloride or co7TOStve sublimate is a 
white salt crystallising m needles or the rhombic form. Its 
molecular weight is 271, and specific gravity 5.42 It fuses 
at 509'’ F., and boils at 563° F , giving off intense acrid and 
poisonous fumes It is soluble in water, alcohol, and ether. 
An aqueous solution of mercuric chloride, on standing for 
some time, decomposes and deposits a white precipitate of 
calomel It combines with albuminous tissues, and is a powerful 
acrid poison, and is one of the most effectual antiseptics and 
bactericides known. 

Usee. — As an antiseptic and disinfectant for the pieserva- 
tion of anatomical specimens, and for the prevention of decay 
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of wood, cordage, cainas, &c It is used in mcdiune internal 
and externally, and is a reagent of the analyst 


NITRATE OP POTASSIUM. 

S3moiiyins . — Ntiraie of Poiash^ Ntire, Salipeire^ Pofaw 
NitratCy Potassit Nttras^ KNO^ 

Soiiroe. — Potassic nitrate occurs in nature in large qiiai 
titles, and is a constituent in certain soils of India, Arabi, 
Persia, and Spam, and m more or less quantities in many otlu 
soils To extract the nitre from these soils, they are lixiviate 
with water, and allowed to clarify, and the aqueous solution c 
nitre and other matters is concentrated by evaporation, Th 
residue is treated with a minimum quantity of hot water, so a 
to dissolve the whole of the nitre from the foreign matter* 
The concentrated solution is diluted, and boiled with glue t 
separate organic matter, and the nitrate of potash is the 
obtained from the solution by evaporation and crystallisatioi 
It IS also obtained from sodium nitrate or Chili saltpetre, b 
acting upon a solution of the latter with a hot conccntratci 
solution of pearl ash (carbonate of potash). Carbonate of sod 
IS precipitated, and nitre remains m solution, from which i 
IS obtained by evaporation and crystallisation Saltpetre i 
formed on the Continent from the decomposition of amnia 
matters Aggregation of animal matters, ashes, and lime an 
exposed to the action of air, and watered at intervals witl 
stable runnings, and the nitrate formed extracted with water 
and obtained from the solution by evaporation and crysLallisa 
tion. Magnesic and calcic nitrates are also dissolved out, bu 
these can be converted into potassic nitrate by treatment with £ 
solution of ptarl ash. 

Characters — Pure potassic nitrate is a white salt crys 
tallismg in rhombic prisms. It is soluble in 3i times its 
weight of cold water, but it is insoluble in akohoL It has i 
molecular weight of loi.i, and its specific giavity is 2.070 II 
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fuses without decomposition when heated to 642" F , but at 
a red heat it decoiTij)oses, giving off oxygen, and leaving a 
residuum of potassium nitrate, which by further heating may be 
converted into the oxides of potassium Nitre is a powerful 
oxidising agent 

Uses. — Mixed with charcoal and sulphur, it constitutes 
gunpowder, and is also a constituent of other nitro-explosives 
and fireworks In the laboratory it is used as an oxidisation 
and fluxing agent, and is used in the “curing of bacon. It is 
sometimes used m medicine as a refrigerant in certain febrile 
diseases 


STANNIC CHLORIDE. 

Synonyms. — Tetrachlonde of Ttn^ Muriate of Ttn^ Fuming 
Liquor of Ltbavtus^ formerly Bichloride of Ttn^ Tin Liquor^ 

SnCh 

Source. — This liquid is obtained by heating metallic tin 
with chloride of mercury (corrosive sublimate), and condensing 
the fumes produced, or by passing a current of dry chlorine 
over melted tin, and condensing the resulting chloride 

Characters — \ colourless, caustic, and densely fuming 
liquid Its molecular weight is 260 . t, and specific gravity 
2 279, and boils at 238“ F When mixed with water, great 
heat is generated, owing to the production of a hydrate of the 
salt. It absorbs water from the air, and deposits crystals of 
the h>dratcd chloride When mixed with one-third its weight 
with water, it forms a mass known as butyrum stannic or butter 
of tin, A combination of the chloride with ammonium 
chloride is used by dyers, and called fink salt Nitro muriate 
of tin, prepared by dissolving tin in cold nitro-muriatic acid 
(aqua-regia), or by adding hydrochloric acid, nitrate of sodium, 
and sulphuric acid to a solution of tin ciystals, is much used 
by d) crs. 

Uses. — Principally in dyeing and calico printings, in com- 
bination with other substances 
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SULPHUR CHLORIDE 

Synonyms . — Chloi ide oj Sulphur^ vS’^C/a 

Source. — This compound is prcpuicd by pussing u cinic 
of dry chlorine gas over melted siilplun contained in a le'to 
and the resulting chloiide of sul[)hur condensed in a cc 
receiver. 

Characters. — A yellow volatile liquid possessing a chi 
actenstic, penetrating, and disagreeable odour Its inoleciil 
weight IS 135, and specific giavity i 68, and boils at 280“ 

It fumes on exposure to air, owing to its coinbiiulion wi 
moisture It sinks in water, and is gradually decomposed in 
sulphuious and hydrochloiic acids, together with free siilpb 
and polythionic acids Sulphur is soluble in chloride 
sulphur to the extent of nearly 70 pei cent. It aits iipi 
mercury and other metals, and combincb with ammonia It 
coirosive in nature 

Uses — Its principal application is as a solvent for sulph 
for the vulcanisation of caoutchouc 


ZINC CHLORIDE 

Synonyms.— Chloride^ Chloride of Zuu, Zih 
Chloridimi^ ZnCli 

Source. — This salt is obtained by heating /.me in cbloiii 
gas or dissolving the metal in hydrochloric acid, and evapum 
mg the solution to dryness Hydrogen gas is evolved, ai 
chloride of zinc remains in solution 

Characters — Anhydrous chloride of /me is a gicyi'* 
white, waxy-looking body, with a molecular weight of 136, van 
a specific gravity of 2 753 It fuses at 212° V , and distils . 
a red heat, and is soluble m water a.nd alcohol It is vci 
deliquescent, and is a powerful dchydrant, chvanmg wood, an 
converts alcohol into ether, and acts as a powerful eorrosi\ 
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upon the skin A solution of zinc chloride is a solvent for 
silk 

UseB — An aqueous solution of chloride of zinc, and 
known as “Burnett’s disinfecting fluid,” is often used as an 
antiseptic, and for preserving timber and vegetable fibre from 
decay It is also applied m soldering for removing oxides 
fiom the surface of the metals during the process 
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AMMONIA 

Synonyms. — Volatile Alkali^ Spirits of Hat tshorn^ NH^ 

Source. — This gas is produced during the manufacture 
of coal gas, and is present m the “ammoniacal liquor” as a 
hydrate or in combination with other bodies as salts. It may 
be prepared m a pure state by heating the chloride or sulphate of 
ammonium with quicklime, and collecting the gas over mercury 
or by displacement One ounce of chloride of ammonium {sal 
ammoniac) is capable of yielding 750 cubic inches of the gas 

Oharaoters. — Ammonia is a colourless gas possessing a 
characteristic pungent odour and acrid taste. It will not 
support combustion, but is itself feebly combustible. If 
breathed m a concentrated form, it produces fatal results, 
although when largely diluted with air, it acts as a valuable 
stimulant and restorative It has a molecular weight of 17, 
and IS much lighter than air, its specific gravity being 0.59 
When cooled to -40® F with a mixture of snow and calcium 
chloride, it condenses to a liquid which boils at -37° F. 
Ammonia gas is extremely soluble in water, i volume of which 
absorbs over 700 volumes of the gas at the ordinary tempera- 
ture (see also page 14) Liquefied ammonia dissolves sulphur, 
phosphorus, and iodine 

/ 
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Uses. — Compressed or liquefied ammonia gas is stored 
and conveyed in cylinders, and is used in the production of 
ice, and general refrigeration purposes 


OARBONIO ANHYDRIDE. 

Synonyms . — Carbomc Actd Gas^ Carbon Dioxide^ Choke 
Dainp^ CO.i, 

Source. — This gas is produced by burning charcoal m 
oxygen, and is a product of the combustion of all organic 
materials, such as coal, wood, &c, in air During the con- 
version of limestone (carbonate of lime) to caustic lime by 
roasting, over 40 per cent of the gas is evolved It is a 
constituent of volcanic emanations, the breath of animals, and 
gases resulting from fermentation of various organic liquids. 
It IS prepared on the large scale by the action of sulphuric or 
hydrochloric acid upon chalk, limestone, or marble 

Characters. — Under ordinary atmospheric pressure, the 
gas IS colourless and invisible, with a faintly acid smell and 
taste It has a molecular weight of 44, and is i 520 times as 
heavy as the atmosphere It is not inflammable, neither will 
It support combustion. When present in air to the extent of 3 
or 4 per cent , it acts as a narcotic poison if breathed, and 
would extinguish a lighted candle. Carbomc anhydride is 
soluble in water, to which it imparts a sharp though pleasant 
acid taste, to the extent of i part by volume at the ordinary 
temperature and pressure By increasing the pressure, however, 
a proportionately larger volume of the gas is dissolved, but 
which escapes with effervescence when such pressure is relieved. 
An illustration of the kind of effervescence is observed when 
bottles containing aerated liquids, such as champagne, soda 
water, lemonade, &c., are opened, the pressure of gas in these 
bottled liquids being from 60 to 90 lbs per square inch 

When carbonic anhydride is subjected to a pressure of 540 
lbs. per square inch at a temperature of 32“ F., it condenses 
to a colourless and very mobile liquid, boiling at -108" F. 

1A35 
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at ordinary pressure, and having a specific gravity of Safif) ■ 
68° F. The liquid expands greatly on being healed 'I'l 
pressure that liquid carbonic anhydride would e\erl o 
cylinders on being raised in temperature from 32“ h’ i'' < 
follows — 

32° F - - - 520 lbs per square inch, 

44° F - - - S9S „ „ 

50° F - - - 677 „ „ 

59° F - - - 767 

68° F - - - 86s 

77° F - - - 971 „ 

86° F - • - 108s „ 

95° F - - - 120S „ „ 

104° F - - - 1338 „ „ 

113° F - - - 1476 » ,, 

Liquid carbonic anhydride floats on water, hut is solu])le i 
all proportions of alcohol, ether, carbon disulphide, and na]>hth, 
When the liquid is suddenly relieved from prcssiiie, the 
of heat consequent upon vaporisation solidifies the rcinamin 
liquid to a white snow-like mass, which is much colder tlia 
the liquid j and if a flake of the solid be piessed on the skii 
It raises a blister as if produced by a burn 

Much care should be exercised as to the carnage of liqm 
carbonic anhydnde, since great pressure is developed foi hi 
slight differences in temperature The approved steel oi wroiigl 
iron cylinders (see page 39) used to convey the liquid ( 
compressed gas should not be allowed to be exposed to th 
sun^ rays, or to be m proximity to any hot body The dangL 
involved by the bursting of a cylinder of the liquid would h 
damage by the flying pieces of iron, and possible suffocatio 
by the disengagement of a large volume of irrespirable gas. 
Uses — Carbonic acid gas is largely used in the mam 
facture of aerated dnnks, such as soda water, lemonade, selt/i 
water, and has been applied with considerable success in coi 
junction with steam as a fire extinguisher, and in the soIkI am 
liquid state it is used for the production of low temperature 
for various purposes. 
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CHLORINE 


Synonym . — Cl 

Source. — Chlorine is found abundantly in nature in com- 
bination with sodium as common salt, from which it may be 
prepared by mixing with manganese dioxide and heating with 
sulphuric acid It is prepared on an enormous scale for the 
preparation of bleaching powder by acting upon manganese 
dioxide with hydrochloric acid, chloride of manganese and 
chlorine gas being produced 

Characters. — Chlorine is a transparent greenish yellow 
elementary gas of a characteristic suffocating odour Even when 
largely diluted with air and breathed, it irritates the air passages 
and produces coughing It has an atomic weight of 35.5, and 
is 2 45 times as heavy as air. 100 cubic inches of the gas at 
60" F and 30" Bar weighs 775 grains Under a pressure of 
120 lbs. per square inch at 60“ F., it condenses to a yellow 
limpid liquid of i 33 specific gravity, and at very low tempera- 
tures it solidifies Watei dissolves about twice its volume of 
the gas at the ordinary temperature Chlorine is a chemically 
active gas It is not inflammable, but will support the com- 
bustion of certain substances A lighted taper continues to 
burn with a reddish smoky flame when plunged into the gas. 
When phosphorus, and finely divided metals, such as antimony, 
arsenic, and copper, come into contact with the gas, they 
spontaneously burst into flame with the formation of their 
chlorides Many organic substances are attacked in the same 
manner, A piece of paper saturated with turpentine inflames 
when in contact with the gas, and deposits a large quantity of 
a sooty substance. It has powerful bleaching and disinfecting 
qualities, caused by its affinity for hydrogen in organic matters, 
and liberating nascent oxygen, or by the production of sith 
stiiuiio 7 i // oduch 

Uses. — For the manufacture of bleaching powder or 
chloride of lime. As a deodorant, disinfectant, and bleach- 
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ing agent. Liquid chlorine is now much produced for tli 
purposes, and is stored and conveyed in mild steel cylind 
* under the same conditions as the other kind of compressed 
liquefied gases 


HYDROGEN. 

Synonyms . — Inflammable Atr^ H 

Source. — This gas may be obtained m a variety of wc 
the following of which are examples . — 

(i ) By decomposing water by the metals potassium 
sodium 

(2 ) By passing steam over red-hot iron turnings 
(3 ) By decomposition of water with electricity. 

(4 ) More conveniently by the action of sulphuric a 
upon metallic zinc 

(5 ) Coal gas contains between 40 and 50 per cent 
hydrogen 

Characters. — Pure hydrogen is an elementary gas, 
visible, tasteless, and odourless. It is inflammable, and hu 
in air with a slightly bluish flame, with the production of w£ 
as steam. It is much lighter than the atmosphere, its spec 
gravity compared with air being o 0692, or 14.44 limes as lij 
and TOO cubic inches of the gas at 60“ F and 30" Bar. wc 
only 2 14 grains It is the lightest substance known, am 
taken as the unit or standard of comparison for atomic wei£ 
and combining volume Hydrogen, when mixed with hall 
volume of oxygen, or 2J its volume of air, constitutes a hifi 
explosive gas, and great care should be taken that hydro 
when intended to be ignited should be free from air Hydro 
during Its combustion in oxygen gives out most intense h 
the temperature during combination being about 5000' 
Advantage is taken of this high temperature to melt hig 
refractory matenals or metals, such as platinum, and also 
raising lime to incandescence, and which produces a rr 
dazzling and brilliant light, known as the oxyhydrogen limehj 
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much used by lecturers, &c. The gases used are kept separate 
in bags, or compressed in metallic cylinders, and the oxygen is 
supplied to the scene of combustion by a separate tube fixed 
at right angles immediately beneath the burner through which 
the hydiogen passes Coal gas is often substituted for hydrogen 
m the production of limelight. 

Hydrogen is soluble in water to the extent of about 2 per 
cent by volume, and the solubility is unaffected by differences 
of temperature It has no poisonous properties, but will not 
support respiration, although when a small quantity is mixed 
with air It may be breathed without causing inconvenience, 
giving a squeaking and shrill sound to the voice by reason of 
its tenuity Hydrogen, like all other gases, can now, when 
subjected to intense pressure and very low temperature, be 
liquefied 

Uses. — The principal use of this gas is for the production 
of the oxyhydrogen light and lecture demonstrations, for which 
purpose It IS conveyed compressed m wrought-iron or steel 
tubes of approved quality and strength {see page 313) 

MARSH GAS. 

Synonyms. — Ltght Carburet ied Hydrogetiy Methane^ Sub^ 
carburet ted Hydroge?i^ Methyl Hydnde^ Fire Damp^ CH^ 

Sonroe. — Marsh gas occurs in nature during the decay 
of organic matter, and is produced dunng the conversion of 
vegetable matter into coal It is frequently met with in coal 
mines mixed with air, and known by the miners as fire damp^ 
which is the cause of most of the disastrous colliery explosions 
we hear of Ordinary coal, when fresh, will evolve considerable 
quantities of occluded marsh gas It is a constant constituent 
of the gases emanating from stagnant pools and marshes, and 
is generally present in coal gnh to the extent of about 30 per 
cent It IS prepared artificially by heating acetate of sodium 
with caustic soda, or by passing the mixed vapours of bisulphide 
of carbon and sulphuretted hydrogen over red-hot copper 

c 
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Oharacters. — Mnrsh gas is colourless, tasteless, and witli 
out odour. It IS a hydrocarbon, contains 25 per cent of 
hydrogen, and contains more hydrogen than any other com 
pound of this element It has a molecular weight of 16, and 
IS much lighter than air, its specific gravity being o 553 It n 
inflammable, and burns with a yellowish, feebly illuminating 
flame It will not, however, support combustion Under the 
influence of very low temperatures and great pressures it i*- 
liquefied Next to hydrogen, it is the lightest body known II 
IS but slightly soluble in water or alcohol When mixed witli 
2 volumes of oxygen or 10 volumes of air it constitutes a 
highly explosive mixture. This is the fire damp of the miner 
In addition to the violence of an explosion by this mixture m a 
coal mine, the products of combustion being carbonic anhydride 
and steam (choke damp or after damp)^ there aie probably a^ 
many deaths due to suffocation by the after-products as from 
the explosion itself Marsh gas is important from a theoretical 
point of view as being the initial base or start point of the 
methane or paraffin senes of hydrocarbons 

Uses — Pure marsh gas has but few applications Usee 
by lecturers for demonstrating causes of explosions in coa 
mines, &c 


NITROUS OXIDE. 

Synonyms . — Protoxide of Nitrogen^ Nitrogen Monoxide 
Laughmg GaSy N^O 

Source. — 'Phis gas is jirepared by the decomposition ol 
ammonium nitrate by heat, nitrous oxide and steam being 
produced. 

Oharacters — Nitrous oxide is a colouiless gas, with a 
faint odour and sweetish taste Its molecular weight is 44, 
and IS I 525 times as heavy as the atmosphere, and consists of 
63 64 per cent of nitrogen, and 36.36 per cent of oxygen It 
IS not inflammable, but will support combustion A glowing 
match bursts into flame when plunged into the gas When 



GASES 


3S 


breathed for a little while, it has a remarkable effect upon the 
system, producing a species of intoxication and insensibility 
loo volumes of water at the oidinary temperature dissolve 77 
volumes of the gas. Under a pressure of 50 atmospheres at 
45“ F. It condenses to a colourless liquid, having a specific 
gravity of 0908, and boiling at -126“ F It solidifies to a 
snow-white mass when cooled to about -150“ F The liquid, 
when placed upon the skin, raises a blister like a burn. When 
mixed with bisulphide of carbon, and evaporated in a vacuum, 
intense cold is produced, calculated at -220“ F f 

Uses. — The principal use of the gas is as an anaesthetic by 
burgeons and dentists, and also used in lecture demonstrations 


OIL GAS. 

Synonyms . — PintscJh Gas^ Pope's Gas 

Source. — This gas is extensively produced from paiaffin 
oil, from shale, and also from certain fractions of petroleum 
I’he oils are run into red-hot retorts in a continuous stream, 
and the resulting gas conveyed to a gas-holder, from whence it 
IS drawn (when intended for lighting railway carriages) into 
strong metallic cylinders, and compressed up to about 200 lbs 
per square inch. During the compiession a considerable quan- 
tity of the heavier hydrocarbons present condenses to a thin 
mobile liquid, known as hydrocaibon^ and which is very volatile 
and highly inflammable The average amount of gas produced 
from a ton of paraffin oil is about 22,000 cubic feet, having a 
candle power of about 60 

Characters — Oil gas is colourless, and burns with an 
intensely luminous flame, giving about times as much light 
as ordinary coal gas It has a peculiar and disagreeable odour, 
and consists of a number of heavy hydrocarbons, notably 
ethylene (C2H4) 

Uses — The principal use of this gas is foi lighting 1 ail way 
carriages. It is stored m cylinders (underneath the carnages), 



36 DANGEROUS GOODS 

• 

and compressed to about 200 lbs per square inch The 
pressure of the issuing gas is regulated by “ governors, ’ and 
each burner generally consumes about cubic feet of gas 
per hour Oil gas is sometimes used for enriching poor coal gas 


OXYGEN. 

Synonyms. — Vital Ai}^ O 

Source. — This gas is the most widely diffused of all the 
elements It constitutes one fifth by volume of the atmosphere, 
and in combination with various other bodies it constitutes 
nearly 50 per cent of the weight of the globe. Water con 
tains about eight-tenths of its weight of the gas in combination 
with hydrogen Pure oxygen can be prepared in a variety of 
ways, of which the following is a list — 

(i ) By heating red oxide of mercury, metallic mercury 
and oxygen gas are produced 
(2 ) By heating chlorate of potash, when chloride of 
potassium and oxygen are produced 
(3 ) By heating peroxide of manganese, tetraoxide of 
manganese and oxygen being produced 
(4 ) By heating bichromate of potash with sulphuric 
acid, sulphate of chromium, hydro-potassic sul- 
phate, and oxygen being formed 
(5 ) Large quantities of oxygen are now produced from 
the atmosphere by what is known as Brin's 
oxygen process, which is founded on the fact 
that when protoxide of barium (BaO) is heated 
in air to about 1000“ F, oxygen is absorbed 
with the formation of peroxide of barium (BaO.) 
and nitrogen gas, and the higher oxide on being 
further heated to about 1700" F evolves the 
oxygen that ^vas absorbed, and passes into its 
original condition of protoxide, which, on cooling 
to 1000" F., again absorbs oxygen, which may be 
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evolved on heating as before The Bnn 
Oxygen Company now manufacture the gas by 
keeping the barium monoxide contained in 
vertical retorts heated to a uniform temperature 
of 1350“ F Purified air at a pressure of 10 lbs 
per squa^^e inch is then admitted Oxygen is 
thus absorbed, and which is afterwards recovered 
by subjecting the retorts to a vacuum of 26 
inches of mercury 

Characters. — Oxygen is a colourless, odourless, and taste- 
less gas It is not inflammable, but is an intense supporter of 
combustion. Substances which burn in air burn in oxygen 
with increased brilliancy Oxygen is an essential supporter of 
animal life and combustion It has an atomic weight of 16, 
and lb I 1056 times as heavy as the atmos[)here, 100 cubic 
inches of the gas at 60" F and 30 inches piessurc weighing 
34 203 grains It is slightly soluble in water, which absorbs 
iLb bulk at 60“ F , and about at 32" F Atmospheric oxygen 
plays an important part in the development of heat in goods 
liable to “ spontaneous ” combustion Oily rags, coal, hayricks, 
&c , absorb atmospheric oxygen so rapidly (under favourable 
conditions) as to raise the temperature of the material to the 
Ignition point. Many disastrous conflagrations have been 
traced to this cause Application of great cold and high 
pressure condenses oxygen to a colourless mobile liquid of 
specific gravity o 65 

Uses. — Pure oxygen is much used for the production of 
the oxyhydrogen flame, for melting 1 efractory substances, and 
for the limelight. It is used in lecture demonstrations, and 
in the analyses of gases, and has been much applied of late for 
inhalation in certain diseases It has also been suggested for 
use in mines It is conveyed by railways in mild steel or 
wrought iron cylinders 5J inches external diameter and J inch 
thick, provided with screw stopcocks, and is generally com 
pressed up to 120 atmospheres. 



38 


DANGEROUS GOODS 


SULPHUROUS ANHYDRIDE 

Synonyms , — Sulphm Dioxide^ Su1phu7ous Acid, SO2 

Source.— 'Fhis gas is prepared in a variety of ways — 

(i ) By heating sulphur in air or oxygen, or with metallic 
peroxides 

(2.) By roasting the pyrites of iron or copper in air or 
oxygen 

(3 ) By heating copper or carbon with sulphuric acid 

(4 ) By heating anhydrous ferrous sulphate with sulphur. 

Characters. — Sulphurous anhydride is a colourless gas, 
with a suffocating pungent odour, characteristic of burning 
sulphur If the gas is breathed, even when largely diluted 
with air, It affects the respiratory organs, giving nse to symptoms 
of catarrh It has a molecular weight of 64, and is about 2J 
times as heavy as the atmosphere It is not inflammable, 
neither will it support combustion It is very easily liquefied 
Under a pressure of 3 atmospheres at 60“ F, or by cooling 
the gas to 0° F with a mixture of snow and ice, it condenses 
to a thin, yellowish, mobile liquid of a specific gravity i 45, 
with a boiling point of 14“ F If the liquid is further cooled 
in a mixture of solid carbon dioxide (carbonic acid gas) and 
ether, it becomes converted into a transparent solid, melting at 
-1 10“ F 

Sulphurous anhydride is very soluble in water, with which 
It forms sulphurous acid One part of water at 50“ F. takes up 
about 5 [ volumes of the gas, and at 70“ F’ 35 volumes are 
absorbed On warming the liquid, sulphurous anhydride gas 
IS evolved The liquid is strongly acid, and is corrosive and 
poisonous It IS a powerful reducing and bleaching agent 
On exposure to the air, the liquid gradually becomes converted 
into sulphuric acid 

Uses — Sulphurous acid is extensively employed for bleach 
ing silken goods, sponges, isinglass, wood, straw, &c. It is a 
valuable antiseptic and disinfectant. Rooms, such as fever 
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infected hosp tal wards, infected clothes, &c , are very cITcctually 
disinfected by the fumes from burning sulphur It is also 
used to check fcrmcntive growth in certain liquids, such as 
cider or wines The formation of the gas is also the pre- 
liminary step in the production of sulphuric acid on the large 
scale, obtained cither by the roasting of sulphur or metallic 
sulphides. Tile Injuid sulphuious anhydride gas, contained 
in strong glass syphon bottles provided with a stopcock, is 
now largely used in chemical laboratories for reduction purposes 
and for lecture demonstrations The liquid is of course under 
pressure, and on relieving tlie stopcock a copious supply of 
the gas can be conveyed where desired by a tube 


CYLINDERS FOR THE STORAGE AND CON- 
VEYANCE OP COMPRESSED GASES 

The following is a description, by Mr Murray, of the cylinders 
used by the Brin Company foi the storage and conveyance 
of compressed oxygen, which also applies to other gases — 

To users of compressed gases and to the public generally, 
the cylinders employed for transporting the gas are naturally of 
more interest than the compressor which fills them Much 
has been written both in technical journals and ordinary news- 
papers about the safety of gas cylinders It has frequently 
been suggested that the manufacture and testing of cylinders 
should be carried out under State control, and that only those 
bearing a Government test mark should be employed for the 
transport of gases This system has already been adopted 
abroad, and to none piobably would its adoption in this 
country be more welcome than to gas compressing companies, 
who would thereby be relieved in a great measure of the most 
onerous duty in connection with their business 

It is possible that sooner or later, as the trade in ihe trans- 
port of compressed gases develops, some kind of Government 
inspection will be adopted, and meanwhile it behoves all 
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owners of cylinders, whether they be private individuals or 
public dealers, to employ only the best and most trustworthy 
article, so that should such a time come, their stock will be 
found to comply with all reasonable requirements 

If certain conditions as to (i) uniformity of pressure, (2) 
quality of material, thickness and shape of cylinder, (3) testing, 
and (4) non-interchangeability for different gases, are invaiiably 
followed, we are convinced that the transjiort of gases can be 
conducted with absolute safety, and that so far from the danger 
increasing proportionately with the growth of the trade, it will 
diminish as the older and less reliable class of cylinders gives 
place to new and improved "types 

The trade in compressed gases is no new one Iron gas 
cylinders of a heavy and unreliable kind were intioduccd into 
this country about a quarter of a century ago, for the stoiagc 
and transport of nitrous oxide and carbonic acid I'hcsc gases 
liquefy under average atmosphenc conditions at pressures of 
about 30 and 36 atmospheres respectively. The piessurc, 
therefore, to which cylinders were charged was low as compared 
with that now employed With the development of oxygen, 
and the demand for large quantities of that gas, an infinitely 
better type of cylinder has come into the market, with the 
result that the old heavy iron ones are rapidly disappearing 
The Brm Oxygen Company has been mainly instrumental in 
bringing this satisfactory change about, and as the types and 
sizes of cylinders sold by that company have become the recog- 
nised standards throughout the trade, a description of them 
will be of interest 


Oonatruction of Compressed Cas Cylinders 

All the cylinders employed by the Brm Oxygen Companies 
are made of mild steel, and are either lap-welded or seamless 
They are all similar in appearance, but vary in size according 
to their cubic capacity The lap- welded cylinders are made 
from ordinary rolled and welded tubes, which are cut to the 
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length required, then welded up solid in a spherical shape at 
one end, and finally swaged or drawn down at the other end 
on to a dovetailed ferrule which is screwed to receive the 
valve The seamless cylinders are either made from seamless 
tubing, which is cut to the length required, and has the ends 
closed in exactly the same manner as in the case of lap-welded 
cylinders, or else they are made from a circular steel slab 
containing the requisite amount of metal to ultimately make 
the si/e of cylinder required. 

This latter is the type popularly known as the solid-drawn 
cylinder The slab is repeatedly heated, and pressed by 
hydraulic power on various mandrels, through dies, until the 
foim is nearly obtained It is then drawn cold to the finished 
S 17 C, and carefully annealed in order to restore the metal to its 
original state of ductility In this way a tube open at one 
end, but closed spheiically at the other, is obtained, and, 
finally, the neck is formed as in the case of the other cylinders. 

All the cylinders supplied by the Brin Companies arc made 
to contain certain convenient quantities of gas at a pressure of 
120 atmospheres, this being the standard filling pressure at 
present employed. Cylinders are made of all lengths, hut 
their thickness varies only with their diameterb and type 
Thus the vwiivmm sections now employed by the companies 
are as follows — 

4 inches external diameter, seamless type, are inch thick 

1-1 7 

Da jj >> >> >» TJ >' 

5^ „ „ „ lap-welded „ \ 

7 )) ). » seamless „ ;j“t „ 

Good cylinders of other diameters and thicknesses arc m 
use, but the above arc the most popular, and the general 
tendency of the trade is to adopt these diameters exclusively. 

As regards the ultimate strength of cylinders, many tests 
have been made in order to ascertain their bursting point and 
elastic limit, and as they arc now all constructed of nearly 
proportionate strength, the results may be generally summarised 
as follows , — 
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Pressure per square inch at which cylinders burst 

T-ap welded 2i to 3 tons 

Seamless ■ - ■ ■ ■ ■ a 3 a 

Expressed in atmospheres - - 373 „ 448 „ 

Limit of elasticity per square inch of metal 

Lap-welded 16 to 18 tons 

Seamless 20 „ 23 „ 

Ultimate tensile strength per square incli of metal 

Lap- welded 25 to 27 tons 

Seamless 29 „ 33 „ 

The quality of metal in cylinders varies but little, and 
ductility IS practically ensured by annealing, and by employing 
only a mild quality of steel 

The following tests were made with a view to ascertaining 
the amount of rough treatment which a cylinder would stand 
without bursting, and the place selected for conducting these 
somewhat perilous expen ments was a pit at Stevenstown, near 
Glasgow 

Three cylinders selected from the Brin Company's ordinary 
stock were taken They were all of a standard type, viz , 5 J 
inches external diameter by J inch thick Nos i and 2 (Fig. i) 
were charged with 120 atmospheres of oxygen m the usual 
way. No 3 was filled with liquefied carbonic acid. 

No I cylinder was twice raised to a height of 35 feet, and 
dropped horizontally upon a solid iron block 12 inches square, 
each blow bending the cylinder to the extent of about ^ of an 
inch It was then dropped vertically on its spherical end, 
having a clear fall of 31 feet, when it was found that the impact 
had only flattened a pait of about the size of a penny piece. 
It was crushed with a 15 tons blow, received whilst it lay across 
an iron block, and it was finally bent with the same blow into 
the shape shown whilst it was supported on two anvils set 4 
feet apart 

No 2 cylinder was dropped horizontally across an anvil 
five times from a height of 35 feet, receiving the blow each 
time on the same spot 
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No -i was dropped twice from a height of 35 feet, and 
contain the /5r// quantity of ttas 



E^ri^KiMPNis wnit UP-WS, hkh Cv. .miass 

Many stringent experiments have also 

seamless P^ofesot Goodman, of the Yorkshire 
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turned to the Oxygen Company to be rehl 

the cylinder was again droppe cylinder was then 

and another vety slight dent produced The cyiin 
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taken to the top of the Engineering Department of the College, 
and was twice dropped through a height of 50 feet The first 
time It alighted on a sharp corner of the cast-iron block, and 
the second time on the flat surface of the block The only 
result of dropping was to produce two small dents. The 
cylmdei was then laid flat on the table of the testing machine, 
and a sharp V block pressed into it with hydraulic pressure in 
order to find to what depth the cylinder might be dented before 
giving way The pressure was gradually increased until the 
cylinder (4 inches diameter) was squeezed almost flat, and the 
V block had made a dent 2J inches deep It then suddenly 
tore apart along both sides, producing a loud report, but with- 
out dislodging a single loose fragment. The cylinder, although 
torn, was still in one piece 

All gases are subject to ihe law that pressure increases 
unifonnly with the temperature when the volume remains the 
same It is an easy matter, therefore, to calculate the actual 
incicasc or reduction of pressure for every measurable degree 
of temperature 

The co-eflflcient of expansion for t“ F may be taken as 
000203 volume at 32“ F If 120 atmospheres be 

taken as the ]:)ressure in a cylinder at a temperature of 
60'’ F , then the following table represents the pressure at 


a few different temperatures — 



60“ F > 

120 00 

atmospheres 

70" - - - - 

122 33 


80“ - , . . 

124 64 

» 

90" - - - - 

126 86 


100“ - - . . 

129 26 


150" - - . . 

140 85 

>9 

212° - - - , 

iSS 21 



Extremes m temperature should always be avoided, and the 
cylinders must not be exposed to the direct rays of the sun or 
any heated body 

The following rules to all who employ compressed gases m 
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connection with the limelight are issued by the Brin Oxygen 

Company — 

Ordering Gas— 

(i ) Order your cylinders some days before they are required 
for use State cleaily the amount of gas you want, 
and fittings required 

(2 ) If cylinders are procured from a Brm Company, see that 
you apply to the company in whose district you reside 
Also note the type of valve which will be supplied 
on both oxygen and coal gas cylinders, so that if you 
have gauges, regulators, or other fittings of your own, 
you may know in good time whether they will fit 
the cylinders which will be sent to you 

(3 ) The Brin Companies lend out cylinders, valve keys, 
and mpple-and-umons Pressure gauges, regulators, 
and other fittings must, however, be purchased from 
them 

Private Cylmders— 

(4.) If you are a constant user of compressed gases }ou \m 11 
find it cheaper and better to buy your own cylinders 
and fittings, and send the former when necessary to 
your agent or the Compressing Company of your 
district to be filled 

(5 ) Ihe Brm Companies anneal and then test all cylinders 
received for the first time to a standard hydraulic test 
pressure, and they register and stamp with their 
respective marks (before filling with gas) all cylinders 
which have been proved sound under treatment. 

(6.) All cylinders are periodically re-tested by the Brm 
Companies at their own discretion, but never at 
shorter intervals than one year 

(7.) No coal gas cylmders are filled by the Bun Companies 
unless they are painted 7 ed, and are fitted with recog- 
nised types of non-t liter cha 7 i^eahle valves 
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GaugiDg Contents of Cylinders— 

(8 ) When cylinders arrive from the Compressing Company, 
gauge them, to see that they contain the full quantity 
of gas. Sometimes in transit valves are jarred, so as 
to start a slight leak of gas, which can generally be 
stopped by screwing down the valve spindle a little 
tighter 

(g ) For gauging cylindeis, use separate gauges for oxygen 
and coal gas, and it is desirable to have the former at 
any rate fitted with a safety check Before screwing 
up the gauge so as to form the joint with cylinder 
valve, open the latter slightly This prevents any 
sudden impact of gas through the jerky opening of a 
stiff valve 

Testing for Leakage— 

(lo ) After gauging the cylinder, or, if a cylinder is not 
gauged, the moment it comes to liand, test the valve 
with watcr^ either by complete immersion, or by 
pouring a small quantity into the valve outlet If no 
bubbles sJmu in the water, you can rest satisfied that 
all is gas-tight Repeat this test always after using 
gas until the cylinder is empty. 

(i r ) It IS desirable to test round the valve spindle 7 aheH the 
valve ts open in the same way, and if any leak is 
found, tighten down the gland nut 

Cylinder Fittings— 

(12) If you use your own fittings in connection with hired 
cylinders, it is well to try them on arrival of cylinders 
to make sure that everything is accurate 

(13) Never use fittings with taper screwed connections, such 
as are supplied by certain makers They are un- 
reliable, unmechanical, and most injurious to valve 
connections 

(14) If possible, always use regulators on youi cylinders 
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'riie combintd pressure gauge and regulator fitting is 
best, as you then know exactly how }Our gas supply 
IS lasting 

(15) Piessure gauges require readjustment periodically, 

according to the amount of use and treatment they 
aic exposed to 

Jets— 

(16) When regulators are used, all adjustment of gases can 

be done by the taps on the jet 

(17) When 710 regulators are used, and gas is taken direct 

from the cylinders, all adjustment must be done by 
means of the cylinder valves, or fine-adjustment 
valves, if these are employed The tapi^ on the jet 
must he operied fully, and 710 regulation attempted by 
means of them 

( 18 ) Never attempt to work “ Bi-unial ” or “ Triple” lanterns 
direct from cylinders, i.e , without regulators 

(19 ) If with a single lantern gas is taken direct from 
cylinders (without regulators), a blow-through jet will 
be found the most convenient 

(20 ) If coal gas IS taken from the house supply diiect, and 
OX) gen from a cylinder — without a legidaior — a blow- 
through jet should always be used 

L^imes— 

j '(21.) Fix limes only after everything is prepaied, so as to 
avoid exposure to the atmosphere when they are cold 
as much as possible 

(22.) Adjust the lime about I inch in front of the nozzle 
of '(L blow-through jet, and about ^ inch in front of 
noz/le of a mixed jet 

(23.) Turn on the coal gas fust, and heat the lime well before 
turning on the oxygen 

(2^.) 'riic best pioportion of gases is that which gives the 
best light. There should be no flame visible, and 
little 01 no noise 
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(25 ) Do not leave one surface of the lime exposed to the 
jet for too long a time 

(26 ) In turning off gases, always turn off the oxygen first 
(27 ) Do not leave your lime to decompose in the lantern 


Oil- 

(28.) Avoid the list oj oil or lubf leant in any form^ and keep 
all joints and working parts free from gnt and lime 
dust 

Position of Cylinders— 

(29.) If possible, always use the cylinders in a vertical 
position By so doing there is far less likelihood of 
moisture or gnt — that may be in a cylinder — getting 
blown into the valve, or other passages, or against 
the lime This is especially desirable in the case of 
coal gas 

Return of Empty Cylinders— 

(30.) Return hired cylinders to the owner whenever they are 
done with, and thus avoid paying rent on them 
Also return any fittings which have been lent with 
the cylinders, otherwise they will be charged for. 

Returned Gas— 

(31 ) The Brin Companies allow no credit for returned gas 
They have an invariable rule of blowing away all gas 
returned in cylinders It is well to note, therefore, 
that gas returned is gas wasted. Oxygen never 
deteriorates by being kept in cylinders 

Compressed Coal Gas. 

The methods of compressing oxygen and coal gas arc 
similar, but it is needless to add that independent compressors 
and pipe connections are used for each gas 

Coal gas is taken from the ordinary supply main, and is 
compressed into cylinders in the usual manner. An inter 
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mediate chamber of some kind is generally placed between the 
mam and the compressor, the object of which is to prevent the 
pulsations of the compressor affecting the ordinary gas lights in 
Its immediate vicinity 

The terms coal gas and hydrogen, when employed in con- 
nection with limelight, are often used as if they were synonymous, 
and an OKy>coal-gas limelight is generally found as satisfactory 
as an oxyhydrogen one The composition of coal gas, how- 
ever, makes its compression rather more difficult and uncertain 
than that of pure hydrogen Coal gas is composed mainly of 
hydrogen and carburetted hydrogen, and the intrinsic luminosity 
of a coal gas flame depends on the relative proportion of 
these gases, the highest illuminating power being obtained 
under ordinary conditions from the gas which possesses the 
most carburetted hydrogen During compression coal gas loses 
a considerable proportion of its intrinsic luminosity This is 
due to the fact that many of the less volatile hydrocarbons are 
condensed, and deposited in the form of a tarry liquor, when 
the gas is subjected to pressure Luminosity, however, is not 
required of coal gas which is used for limelight purposes. It 
is on the heating power created by the combustion of the gas 
in oxygen that the light depends Oxygen and hydrogen in 
combustion produce the highest temperatures known, and as 
coal gas of the poorest intrinsic luminosity generally contains 
the highest percentage of hydrogen, it may even be argued 
that a gas of poor illuminating power is often the best for 
limelight work. Any condensation of hydrocarbons during 
compression means an increased proportion of hydrogen, and 
consequently, on the same grounds, it may be said that coal 
gas will produce gi eater heat in combustion with oxygen, 
after compression into cylinders, than before 

The greater part of the tarry liquor produced by this 
condensation of hydrocarbons is drawn off at the separator on 
the compressor, but a small proportion generally finds its way 
into cylinders, and if compressed coal gas is kept in cylinders 
for any great length of time, a further slight condensation takes 
place To prevent the accumulation of this liquor, a very good 

D 
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plan IS to disconnect the cylinder from the lime jets before all 
the pressure has run down I'hen take it outside, and, holding 
It with the valve downwards, allow the remainder of the gas to 
blow away into the atmosphere The Compressing Companies 
invariably adopt this method when cylinders are returned with 
any gas in them, and as the liquor is driven out by the gas, 
this IS generally found sufficient to keep the cylinders m good 
working order. If useis of compressed coal gas observe this 
precaution with regard to their cylinders, and if they make it 
an invariable rule to work with their cylinders in a vertical 
position, the hydrocarbon deposit will give them little or no 
trouble, and blocking of valve passages and discoloration of 
limes, sometimes attributable to this cause, will be avoided 

There is another compound sometimes formed by the com- 
pression of coal gas which causes discoloration of limes, and 
which It is more difficult to guard against 

Coal gas invariably contains a small percentage of carbon- 
monoxide, and It has recently been discovered that this gas 
slowly combines with the iron of the cylinder, forming a 
volatile compound — viz,, iron-carbonyl At the first glance, it 
might appear as if this action must have serious results as 
regards the strength of the cylinder This, however, is not 
the case The combination takes place very slowly, and to an 
almost imperceptible extent Practical experience points to 
the fact that it is only in isolated cases, and particularly where 
the compressed gas has been allowed to stand in the cylinder 
for a long time, that this compound is formed in sufficient 
quantity to make a deposit of iron on the lime Indeed, the 
question from a practical point of view might be ignored 
altogether, except as a solution of the red deposit which is 
sometimes formed on limes. 

It IS probable that the condition of a cylinder, and even 
the composition of its metal, play an important pait in the 
formation of the compound We have known coal gas to 
stand m a solid-drawn steel cylinder for six months, and when 
used, no trace of the compound showed itself on the lime 
On the other hand, we have heard of cases where deposits of 
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iron oxide have been found on limes after the gas had been 
compressed into cylinders for only twenty-four hours It is 
difficult to account for such conflicting results on any other 
basis than that the internal surface of the cylinder in one case 
was in a condition to combine with the monoxide, while in 
the other case it was not The old types of iron cylinders, 
which are now fortunately almost extinct, were more liable to 
this action than the steel ones which have superseded them, 
and the reason probably was that the internal surface of tlie 
cylinders in the former case was rough and irregular, whilst in 
the latter it is smooth and uniform 

It IS alluded to this question of deposit on limes, as it is 
a matter to which some prominence has lately been given m 
technical journals The cases which occur are few in number, 
and the remedy which the Brin Companies have adopted is 
to remove the valve and heat the cylinder to a red heat This 
has the effect of burning out all extraneous matter, whilst it 
does not appieciably injure the metal The treatment appears 
to be efficacious, and need not be repeated, except perhaps 
at very long intervals We would therefore advise any user of 
compressed coal gas who is troubled with serious discolora- 
tion of his limes to adopt this course 

The following rules are recommended as specially applying 
to compressed coal gas — 

Storing Coal Gas— 

(i.) Avoid storing coal gas m cylinders any great length of 
time 

Testing for Iron-Carbonyl— 

(2 ) Burn a small flame of gas against a piece of white china 
or porcelain for a minute If there is no dark deposit 
on the china at the end of that time the gas may he 
taken as good. 

Discoloration of Limes— 

(3 ) It troubled with senons discoloration of limes, instruct 
your Gas Compressing Company to burn out the coal 
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gas cylinder, the first time yon send your cylindei 
in to be filled 

Position of Oylinders— 

(4.) AVhen cylinders are in use, it is most important to hav 
the coal gas one in a vertical position (valve iippe 
most) 

Gleaning Oylinder— 

(5 ) Always save a little pressure in your cylinder, and the 
either take it into the open air and blow it olT wil 
valve dffivnwards^ or return it to your Gas Com pres 
ing Company to be treated in this way lly th 
means the tarry liquor will be driven out 
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INFLAMMABLE LIQUIDS. 


(A) COAL TAR AND ITS PRODUCTS. 
COAL TAR. 

Synonyms . — Gas Ta 7 \ Pix Liquida 

Source — Coal tar is obtained during the distillation of 
coal in the manufacture of coal gas The tar, together with 
ammoniacal liquor, uses with the gas from the lotorts, and is 
condensed in the hydraulic main, scrubbers, condensers, &c 
The yield of tar averages about 12 gallons per ton of coal used 
Tar IS also obtained as a by-product in the manufacture of 
coke, and from certain blast-furnaces 

Oharaoters. — Coal tar is a black viscous liquid, possessing 
a characteristic odour Its specific gravity vanes from i i to 
I 2, and generally gives off inflammable vapouis at the ordinary 
temperature of the atmosphere In composition it is one of the 
most complex liquids known, and contains about 1 50 different 
substances, present in more or less quantities — consisting of 
gaseous, liquid, and solid hydrocarbons, water, oxygenated 
compounds such as alcohols, carbolic acid, &c., chlorinated 
and nitrogenous compounds 'I’he percentage composition of 
tar, however, greatly depends upon the nature of the coal used 
and also the temperature at which it was formed The lower 
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the temperature, the more tar and less gas is produced. High 
temperature decomposes tar vapours, forming further quantities 
of gas The following table gives a list of the principal con- 
stituents of tar when subjected to fractional distillation . — 


Synopsis of Goal Tar Distillation. 


Dehydration, a. by standing - 

b dunng the heating up - 
DisttiiaitofK 


I 


Fraction up to 340“ F | hquor 

I First runnings 

rectified yield — 

(1) Product up to 230“ h,, chemically 

washed, 

Distilled by steam, yields, a 
b Weaker ben^l goes to i, 2 - 

(2) Product up to 285“ treated like (i), 

yields, a 


Ammomaoal 

Liquor. 


90 per cent. 
Benzol. 


^ 50 per cent. Benzol. 

c Intermediate fraction is 
redistilled 


(3) PioducLupto34o“ treated like (i)and 
(2) yields, a - . . . 

b - . . . 

c Residue goes to II. 


Solvent Naphtha. 
Burning Naphtha. 


II hraUion fioin 340“ to 446° Middle Oil 
waslied with caustic soda yields — 

(1) Oil, distilled in the light oil still, 

yields — 

a Distillate up to 340“ goes to ( I ), (3) 
b Distillate up to 446® yields - Naphthalene. 
c Residue goes to III 

(2) Alkaline liquor decomposed by 

COj yields — 

a. Aqueous solution of sodium car- 
bonate, causticised by lime and 
used over again 

b Crude carbolic acid is purified 1 n i a j 

and yields, a ■ - . | Oarboho Acid. 

^ Waste oils go back to II 
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III. Fi action fiom 446'' to ^20°= Heavy oil 
(collected till build matters begin to 
crystal libc) 

Can be treated for luiphthalene, usually 
only employed as - - - - 

Or else separated into « - - - 

b , . . 


1 V Frat iion , anthi at cnc oil 

Filtered or cold-pressed yields — 

(1) Oils are redistilled and yield — 

a Solid distillate, treated along with 
IV (2) 

b Liquid distillate, goes to III or 
IS redistilled 

c Residue (pitch, coke, S.c ) 

(2) Residue is hot-pressed and yields — 
a Oils treated like IV (i) 

b Crude anthracene washed with 
naphtha, ^:c , yields, a 
Solution lb distilled and yields— 
aa Najilitha used ovet again for 
washing 

bb Phenanthrene, ^c , is burnt to 


Creosote Oil 
Lubricating Oil 


Anthracene 


Lampblack 


V Pitch, emplo) ed for ])atent fuel or varnishes, \ 

&.L, J 

Or else distilled, yielding — 

(1) Crude anthracene treated like IV (2) 

(2) Lubricating oil goes to III a, resp 

III b 

{3) Residue - - - - . Ooke. 

'1 he following table bhows the yields in percentages of the 
various products from different tars — 


Light I Noutral 
Oil Heavy Oi! 


Phenol, or | 
Carbolic , 
Acid 


Paraflin 


Nnpli- 

thalene 


Pilch 


Boghead - 
Cannel Coal 
Newcastle Coil 
Staffordshire Coal 


12 30 

9 40 

2 12 

5 35 


3 I 41 . 14 

14 15 22 

5 So 23 

9 I 22 29 


Uses. — The uses of this important substance are very 
numerous, the following being a list of its principal applica- 
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tions — For distillation, to recover its valuable ingredients ^ for 
preservation of building materials of all kinds, wood, stones, 
brickwork, &c., for the manufacture of roofing felt, for cover- 
ing sheds, factories, &c , for gas-making , as a liquid fuel for 
raising steam m stationary and locomotive boilers , for making 
patent fuel, lampblack, and printers’ ink ; extensively employed 
to bind the basic materials used in the lining of the “ con- 
verters ” in the basic steel process. 


BENZENE. 

Synonyms — Benzol^ 

Source. — Pnncipally obtained in the distillation of coal 
tar, and found in the fraction that distils up to 285° F It is 
separated from the ammoniacal liquor upon which it floats, 
then chemically washed, and redistilled by steam 

Oharaoters. — Benzene is a colourless, volatile, mobile 
liquid, of a tarry smell It boils at 177“ F., and freezes at 
32“ F, producing white cr)stals It has a specific gravity of 
o 885, and IS highly inflammable, giving off copious volumes 
of Its inflammable vapour at the ordinary temperature It is 
insoluble in water, but soluble m ether, alcohol, wood spirit, 
and dissolves iodine, fats, essential oils, resins, rubber, &c 
The vapour of benzene on being breathed produces a quicken- 
ing of the pulse and respiration, and afterwards stupefaction 

Uses. — As a solvent for indiarubber, oils, fats, resins, &c , 
manufactuie of mtrobenzol and aniline dyes, for increasing the 
illuminating power of gas 


TOLUENE. 

Synonyms. — Toluol, Mcthylbenzene, 

Source.— Obtained by subjecting crude benzol to frac- 
tional distillation 
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Characters. — Pure toluene, or toluol, is a colourless, 
refractive, and mobile liquid. It boils at 230“ , its vapour 

being very inflammable, and burns with a bright but very 
smoky flame. Its specific gravity is o 872 It does not freeze 
at 20’* C It has a somewhat similar smell to benzene, of which 
It is a homologue, but it is not so dangerous to handle It is 
insoluble 111 water, but is soluble in alcohol, ether, bisulphide 
of carbon, and dissolves oils and fats, sulphur, phosphorus, 
iodine, &c Fuming nitric acid converts it into nitro-toluene 

Uses. — As a solvent for rubber goods, oils, fats, resins, 
&c ; for enriching gas. 


SOLVENT AND BURNING NAPHTHA. 

Synonym - Coal-Tar Naphtha 

Source — Those products are prepaied fiom the fraction 
of distillates produced between 285“ and 340" F in the tar 
distillation 'Fhe fraction is subjected to steam distillation at 
300° F. until about go per cent, of the liquid has been con 
densed , this is called solvent naphtha, and the fraction obtained 
by further distillation is termed burning naphtha 

Characters. — Ihese are brown, mobile, and more or less 
fluorescent liquids, possessing a disagreeable tarry smell They 
are highly inflammable, and consist principally of the benzenoid 
and paraffin hydrocarbons, with specific gravities ranging from 
875 to 887. 

Uses —Solvent naphtha is very extensively employed as a 
solvent for indiarubber in the fabrication of waterproof mate 
rials, and for washing anthracene. It yields go per cent, of 
distillates below 320“ F., and has a specific gravity of 872 
Burning naphtha is used in special lamps without wicks for 
lighting up factories, earthworks, stalls, booths, and shows, &c , 
in fairs and markets It has a specific gravity from 880 to 
887, and go per cent, distils below 340“ F 
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Cai'buretiing naphtha is a name applied to the fraction 
distilling below 300“ F from crude naphtha, and having a 
specific gravity ranging from 850 to 870 

Oommercial Descriptions of Coal Tar Benzols 
and Naphthas. 

According to Tjunge, the usual descriptions of the products 
from light tar oils yield the following percentages by volume on 
subjecting them to distillation — 


Commercial 

ProductH 


^ 90 per cent 
Ixjn^ol 

“ 50 per cent 
benzol 
Toluol 
Carbnretting 
naphtha - 
Solvent 
naphtha - 
ELuning 
naphtha - 


Initial 

Boiling 



Percentages distilled at ° F 


Point 
“ K 

190 

200 1 

212 1 230 1 248 266 280 300 320 

340 

180 

30 

65 

90 1 1 



190 13 54 74 90 ] I 

212 . 56 90 I 

226 ! I 3S 71 84 I 97 ! 


230 

280 


I 17 57 71 90 

I 30 71 5 89 

,1 I 


(^) By go percent benzol is meint that 90 per cent by volume may be 
ilislilleil from it before the temperature rises above 212° F 

(^) By 50 per cent benzol^ or 50/90 benzol, is meant that 50 per cent by 
volume distils befoie the temperature gets beyond 212“ F , and that 40 per 
cent more (making 90 altogether) below 248'’ F This product distils 
wholly below 267® F 


OARBOLIO ACID. 

Synonyms .— Phenic Acid^ C^HuHO 

Source. — This important acid can be procured in a variety 
of ways, the principal source being from certain fractions ob- 
tained in the distillation of coal tar The water, benzenoid, 
hydrocarbons, , having been distilled from the tar up to a 
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temperature of 300“ F , the fraction that distils between this 
and 400“ F , and known as middle oil^ contains the carbolic 
acid After allowing to stand some time to separate the greater 
portion of the naphthalene it contains, the liquid is agitated 
with caustic soda solution of sp gr i 34 in a cylinder, and 
allowed to separate The upper layer contains neutral oils, 
and the aqueous solution contains the carbolic acid in com- 
bination with soda After separation, the aqueous solution is 
allowed to stand to deposit impurities, after which the clear 
solution is fractionally precipitated with dilute sulphuric acid 
Tarry matters first separate, then homologues of carbolic acid, 
then carbolic acid itself 

Characters. — Pure carbolic acid or phenol is a white 
substance, crystallising in long rhombic needles, melting at 
108“ F, and boiling at 360“ F Its molecular weight is 94 
A few diops of water suffice to liquefy a large quantity of 
phenol, the specific gravity of liquid phenol being i 056 at 
115“ F. It possesses a characteristic tarry smell, and a burn- 
ing caustic taste. Its solubility in water is 1 in 15, which, 
however, increases with the temperaiuie, so that at 183'' F. it is 
miscible in all proportions Pure phenol remains colourless 
when exposed to light and air, but if impure, will turn red or 
brown and deliquesces It is a violent poison, a few diops of 
the strong acid having been sufficient to cause death It has 
a powerful caustic action upon the skin, and coagulates albumen 
and gelatinous substances 

Uses. — Carbolic acid, owing to its remarkable property of 
coagulating albuminous substances, is one of the most power- 
ful disinfectants and antiseptics known A dilute solution is 
extensively used as an antiseptic m medicine and surgery 
(raster’s dressing), and for destroying parasitic organisms upon 
plants and animals It is a constituent of cieosote, used in the 
pickling of timber for railway sleepers, , and is laigely used 
in the prepaiatiun of carbolic powders, being absorbed by such 
substances as kiesclguhr marl, infusorial earth, sawdust, &c. 
M‘Dougall’s powder is a mixture of carbolate of lime and 



6o 


DANGEROUS GOODS 


sulphite of magnesia It is used in the manufacture of ceita 
soaps and salicylic acid, dunn azo colours, &c Carbolic a( 
IS not in Itself an explosive, but is used in the pieparation 
picric acid (miro-phcnol) powders 


NAPHTHALENE 

Synonyms. — Naphthahn^ Ciq/Zb 

Source. — This hydrocarbon may be prepared by passu 
the vapours of various organic substances through red-h 
tubes It IS principally obtained from coal tar, in which 
exists to the extent of from 5 to lo per cent , and occu 
principally in the middle oil, which distils between 170“ ai 
230", and in the creosote oils distilling between 230“ and 27c 
from which it is deposited on cooling the liquid, after which 
IS filtered, pressed, and sublimed. 

Oharaoters. — Naphthalene produced by the cooling of 1 
saturated solutions, or by sublimation, is a silvery white bod 
crjstallising in rhombic plates It has an agreeable ar 
characteristic odour, and is somewhat volatile at the ordina 
temperature It melts at 79" C to a clear liquid, and boils 
217“ C , and is completely volatile in a curient of steam It 
inflammable, and bums with a brilliant hut smoky flame 
has a specific gravity of i 158 It is piactically insoluble 
water, alkalies, and dilute acids It is soluble in alcoht 
ether, benzol, bisulphide of carbon, volatile oils, &c. Cruc 
naphthalene, or “naphthalene salts,” is an impuie vane 
possessing a very objectionable odour, and contains vanoi 
oils from tar, from which it can be freed by pressure ai 
sublimation 

Uses. — As a means of increasing the illuminating power 
coal gas. This is the substance used for the “ albo-carbon li^hi 
For the manufacture of artificial colours, such as Manchest 
yellow (drmitronaphthol), Magdala icd (naphthalene red), ih 
colours Naphthalene has considerable antiseptic and disi 
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fticlant qualities, and is used as an insecticide and vermicide 
In combination with camphor, and certain preparations of 
“sanitas,” it is used in the form of blocks for the disinfection 
of urinal pans, &c. 


CREOSOTE. 

Synonyms . — Oeosoic Otls^ Heavy Oil^ Dead Oil. 

Source. — This is the fraction of distillate obtained from 
coal tar between 230° and 270“ C, and generally yields from 
15 to 23 per cent 

Characters — The composition of coal tar creosote oils is 
very complex, and contains numerous liquid and solid sub- 
stances, such as naphthalene, anthracene, phenanthrene, di 
phenyl, carbolic and cresylic acids, and various neutral oils 
Its specific gravity ranges from i 03 to 1.065 Creosote has a 
greenish yellow colour, and is fluorescent It has a smoky 
taste, and acts upon the skin as a smarting astringent, owing to 
the phenol acids it contains. The percentage of “ tar acids ” 
present varies from 3 to 24 per cent, depending upon the 
temperature of the coal distillation, and the quality of coal 
used. On distilling creosote up to 600° F., the amount con- 
densed vanes from 60 to 90 per cent On cooling the liquid, 
considerable proportions of the solid naphthaloid hydrocarbons 
are deposited, which however usually redissolve on heating up 
to 100“ F. It IS inflammable, and burns with a smoky flame 

Uses. — The principal application of creosote is for pre- 
serving timber, such as railway sleepers, &c., and for this 
purpose It should have certain physical and chemical properties. 
The following specification, drawn up by the late Dr Tidy, will 
give a good idea of the nature of creosote best suited for the 
purpose . — 

“(i.) I'hat the creosote shall be completely liquid at a 
temperature of 1 00" F., no deposit afterwards taking place until 
the oil registers a temperature of 95" F. (2 ) T’hat the creosote 
shall contain 25 per cent, of constituents that do not distil over 
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at a temperature of Goo*" F. (3 ) That it should yield 8 per 
cent of tar acids (4 ) That it should contain no admixture 
of bone oil, shale oil, or any substance not obtained from tlie 
distillation of coal tar, and that the first 25 per cent of the 
distillate shall have a specific gravity greater than that of 
water ” 

Creosote oil is used as a liquid fuel, and for lighting up 
works, harbours, railways, &c , and also put through processes 
for the lecovery of the naphthalene and carbolic acid it 
contains It is a good disinfectant for rough purposes, such 
as drams, urinals, putrefractive rubbish, &c 


ANTHRACENE 

Synonym. — 

Source.— Obtained from the fraction of tar distilling above 
270“ C , known as anthracene oil^ and which constitutes about 
16 per cent of the tar On cooling, the liquid anthracene and 
several other solid hydrocarbons are deposited This deposit 
IS freed from the liquids by filtration and pressure, and is sold 
as rough anthracene, or is purified by washing with coal tar 
naphtha, and further filtered and pressed. The average yield 
of pure anthracene is about o 8 per cent on the tar used 

Characters. — Pure anthracene crystallises in colourless 
shining scales, and has a violet fluorescence. It melts at 415“ F., 
and distils practically without decomposition at about 570“ F, 
It is ]iractically insoluble in water, and partially soluble in 
dilute acids or alkalies, alcohol, benzol, bisulphide of carbon, 
and ether It is inflammable, and burns with a smoky flame 
Rough anthracene is a brownish green friable mass, and 
contains a number of impurities, such as naphthalene, niethyh 
naphthalene, diphenyl, phenanthrene, pyrene, retene, ivre., 
together with various unknown oils of high boiling point. 

Uses. 1 — The principal use of anthracene is for the 
manufacture of alizarin. The green oil expressed from crude 
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anthracene, and which has a very high boiling point, is now 
extensively used as a liquid fuel foi raising steam in stationary 
and locomotive boilers. 


(B) ORUDB PETROLEUM AND ITS 
PRODUCTS 

CRUDE PETROLEUM. 

Synonyms . — Mtiieral Oil, Rock Oil, Liquid Bitumen 

Source. — Petroleum is a natural occurring oil, and is found 
in subterranean cavities at various depths in a great many parts 
of the globe, and is not confined to any special geological 
formation, the principal source of this important body being 
ihe Pennsylvanian field in the United States and Canada, 
and considerable quantities are obtained from Baku on the 
Caspian Sea and other localities of the Caucasus, South Russia 
Burmah, Galicia, Hanover, also furnish quantities of petroleum, 
and Algeria promises to be a source of the oil 

Characters. — Crude petroleum, as it is naturally found, 
varies considerably with regard to its composition and consist- 
ency, and may be obtained from a thin, highly inflammable, 
oily liquid, to a solid substance boiling at so high a temperature 
as 420° C Petroleum is a most complex substance, and con- 
tains a great number of hydrocarbons, gaseous, liquid, and 
solid, being principally of the paraffin series It vanes in 
colour from a light straw colour to brownish black, and gener- 
ally has a disagreeable odour In specific gravity it vanes 
from 78 to .97. Some varieties give off inflammable vapours 
at the ordinary temperature Its elementary composition aver- 
ages hydrogen 15 and carbon 85 The products obtained from 
the distillation and refining of crude petroleum consists of 
cymogene, rhigolene, gasolene, ben/olme or petroleum spirit, 
naphtha, kerosene, pyronaphtha, lubricating oil, c}hndcr oil, 
vaselene, residuum. 
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The following table shows the number of gallons of vanoL 
products obtained from loo gallons of crude Russian petroleui 


by V I Ragonie & Co — 

Sp Gr 

Gallons 

Benzine 

•72s 

I 

Gasolene 

775 

3 

Kerosene 

822 

27 

Pyronaphtha 

858 

T2 

Lubricating oil - 

900 

27 

C}linderoil 

915 

5 

Vaselene 

925 

T 

Residuum and loss 

- 

24 


lOO 

Crude American petroleum on distillation yields from 12 t 
15 per cent of naphtha, 9 to 12 per cent of benzine, and 6 
per cent of burning oil 

Uses — The principal use is for the production of its vali 
able constituents, and for liquid fuel and lubrication 

The following table shows the specific gravity and product 
obtained from American petroleum of 0.800 specific gravity 


Product 

Specific Gravity 

Percentage 

Cymogene and rhigolene 

Gasolene 

“ C” naphtha (benzine naphtha) 
“B"miphtha- 
“ A” naphtha (benzine) - 
Kerosene or burning oil - 
Lubricating oil 

Paraffin wax - - . . 

Coke, gas, and loss - 

590 to 620 
636 to 657 
700 

71410 71S 

725 to .737 
802 

; 87s 

Very small 

I 00 to I 5 

10 

2.5 

2.0 to 2 5 

50 to S5 
i7‘S 

2 

8 to 10 


1 he following table* shows the specific gravity and yield 
* Redwood {Jour Soc. Arts, XXXIV S23, 878). 
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of commercial products from crude petroleum obtained from 
various localities — 


Yield of Commeraal Products 


Locality Specific 

Gravity 

Naphtha Burning Oil Lubni^ting 


I 

Persia - 

777 

2 

East India - 

821 

3 

Biirmah, mud vol- 
cano, Kyouk 


Phyou 

818 

4 

Burmah, native 



pits, Mimbyin 

866 

5 

Burmah, Western 



Barangah 

888 

6 

Bunnah, Eastern 



Barangah 

835 

7 

Assam 

933 

S 

India • 

935 

9 

Russia 

936 

10 

Russia 

942 

11 

Hanover 

843 

12 

South America - 

852 

13 

South Amenca - 

900 

14 

New Zealand 

828 

15 

Italy, near Milan 

787 

16 

United States, 


Wyoming 

910 

17 

United States, 



Wyoming 

945 

iS. 

Scotch shale oil 

870 


Per cent 

Per cent 

Sp Gr 

Per cent 

I 4 

87.5 


, . 

36 

62 5 

800 

32 0 

none 

55 7 

800 

31 3 

none 

15 I 

810 

6s 9 

none 

7 2 

815 

89 3 

25 

66 1 

810 

27 3 

none 

none 


94 2 

none 

20 0 

805 

60 0 

20 0 

40 0 


37 5 

none 

none 


90 0 

10 0 

60 0 

812 

27 5 

none 

50 0 

808 

45 0 

none 

none 


91 5 

none 

60 0 

808 

38 0 

450 

45 0 

806 

5 0 

2 5 

27 5 


57 5 

none 

10 0 


72 5 

6 

36 

Sio 

18 0 


It may be here added that the products obtained from the 
distillation of tar from shale are very similar to those obtained 
from crude petroleum 


MINERAL NAPHTHA 

Synonyms . — Shale Naphtha^ Benzoline^ BenzmCy Fetro- 
leuin Spinl, Benztn. 

Sonroe, — This substance is obtained from crude petroleum 
or shale tar by distillation, and consists of the lightest fractions 
distilling up to 2 1 2" F 


E 
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Charaotera. — Mineral naphtha or hcn/olinc is a thin, 
colourless, volatile liquid, of peculiar and somewhat pleasant 
odour, and consists of a number of volatile and highly inflam- 
mable hydrocarbons It has a specific gravity of about o 700 
It gives off inflammable vapour at the ordinary temperature 
It IS insoluble in water, and dissohes m aliout 6 parts by 
weight of rectified spirit. By subjecting this body to fi actional 
distillation a number of products are obtained, of whicli the 
following is a list showing their characters and uses : — 


Comniorcml Nninc Specific Gravity. Churacturs Usus 


Cymogenc 


■a 


(U 


s 

V 


Ph 


fRhigolenc 


^Gasolene • 



X.naphthn 

Ben/jne 

naphtha 

B, naphtha 

A naphtha 
^Bennne - 


.590 Consists iirincipally It is sometimes i m- 
of butane, ployed in the 

liighly inflam- pioduetiun of luw 

malile and explo- leniiieratures in 

sive when mi\etl refrlgeraling ma- 

with air. It IS chines 

condensed by arti- 
ficial pressure 

62510 O31 Aliighly volatile and Asalocalanieslholic, 
inlliinmiablclKjuul for gas engines, 

consisting mainly and for llarcnurl’s 

of penlane, standard for esli- 

inating the illund- 
nalmg power of 
coal gas. 

.6^510 665 Colourless, highly in- For increasing the 
flammable liquid, candle power of 

consisting mainly coal gas, and for 

of hexane, C5H14 carburetting nir 


I.6S0 to .700 


71410 718 

[ 74010.745 


Colourless liquid, 
highly in flam 
mahle, consist- 
ing chiefly of the 
higher meinl lers 
of the paraffin 
hydrocarbons 


Do, 


Used for burning 
in “benzoline” or 
sponge lamps, and 
as a solvent of oils 
and fats, and is 
also used 111 cer- 
tain varnishes. 

As a III rpcntine sub- 
stitute, and for 
cleaning printers* 
types, and for 
burning. 
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Petroleum spirit dissolves all the principal oils and resins, 

Uses.--For burning in benzoline lamps, as a sohent for 
various organic bodies, for carburetiing gas , and for use as a 
turpentine substitute in varnishes and paints 


MINERAL BURNINa OIL. 

Synonyms. — KcrosetWy Phoioge 7 ie^ Paraffin Oil^ Refined 
Petroleum^ Water White Oil^ Crystal Oil The following are 
also fancy names applied to various mineral oils used for 
burning, many of which are identical in quality — Petrohne^ 
Purolnie^ Septohue^ Lupiid Gas^ Astral Otl^ Bcami Oil^ Aurora 
Oili Safety Gas^ Solat Oil^ Py 7 oiiaphtha^ Bebnontine Oil^ 
Mtneial Speini Oil, Mine/al Colza Oil, Miiieral Seal Oil, 
Cazeline Oil, Coharme 

Source — Obtained in the fractional distillation of crude 
petroleum and shale oil 

Oharacters. — Kerosene may be a perfectly colourless or 
slightly yellow liquid containing various hydrocarbons, and 
generally has a blue fluorescence, though not in all cases. It 
has a characteristic odour and taste. It is insoluble in water, 
slightly soluble m alcohol, but soluble in all proportions in 
ether, benzol, chloroform, petroleum spirit, volatile and fixed 
oils (except castor oil) It softens rubber, and is a solvent 
for waxes, camphor, certain resins, sulphur, iodine, &c. The 
specific gravity of kerosene varies when obtained from different 
sources The specific gravity of American kerosene is gener- 
ally 0803, Russian kerosene, 0822, and the “paraffin” oil 
from shale, o 800 The temperature at which the vapour of 
mineral burning oils or kerosene become ignited on application 
of a flame should not be below 73“ F., unless othenvise stipu- 
lated and sanctioned by the discretionary poweis vested in 
local authorities. The storage and sale of burning oil is 
restneted by the Petroleum Act of 1871 (34 & 35 Vict cap 
105) and the Amended Act of 1879 (42 & 43 Vict cap 47) 
Petroleum is defined by the Act to “ include all such rock oils. 
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rangoon oils, oils made from petroleum, coal, schisl-, shale, 
peat, or other bituminous substances , any products of petro- 
leum or any of the above-mentioned oils, which, when tested 
as directed, give off inflammable vapour at a temperature less 
than 73“ F ” The minimum flash point of the 1871 Act w'as 
100“ F , and with the introduction of Abel’s new standard flash 
point apparatus the minimum flash point was fixed at 73° F in 
the Amended Act of 1879 (For the description of the Act 
and flash point apparatus, seepage 75 ) Owing to the number 
of fatal lamp accidents constantly occurring, it is thought by 
many that the present standard ought to be raised considerably 
No doubt oils of higher flash point w^ould be safer for the 
general public use, especially for the poorer classes, who out of 
necessity have to use cheap and frail lamps, which so quickly get 
out of order, and thus enhancing the chances of inflammation 
and explosion See also page 255 

Usee. — Enormous quantities of kerosene or refined petro- 
leum are used for lighting purposes in all parts of the world It 
IS also used in considerable quantity as a liquid fuel and for the 
production of oil gas for lighting railway carnages It is a 
constituent of various cleansing compositions, and is used for 
increasing the growth of hair, and also as a germicide and anti- 
parasite 


The Storage of Petroleum 

Owing to the high degree of inflammability of petroleum 
oils. It is of importance that great care should be exercised in 
their storage The following are some of the best means of 
safely storing iietroleum — 

(i.) 'I'he oil to he kept m metallic tanks, sunk some dis- 
tance into the ground, from which quantities can be drawn as 
required with the aid of a hand pump 

(2 ) If the ordinary wooden barrels be desired to be kept 
intact, they should be kept in isolated warehouses of one storey 
only, built of uninflammable materials 
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(3 ) Weights are attached to the ordinary barrels, which are 
then bunk in water 

(4 ) A convenient mode of stoiing inllammable oils is to 
place a vessel similar to a gasdioldei, mouth downwards, into a 
large tank filled with water, in which the oil can thus be stored 
over the water, fiom which quantities can be drawn as required 

Aptvpos of the petroleum storage m towns, the Fire Brigade 
Sub-Committee lecenlly reported to the Birmingham Corpora- 
tion as follows —“The lYtioleum Acts 1871 and 1879 only 
apply to a product or any other spirit giving off an inflammable 
vapour at less than 73“ F There are eighty persons licinsed 
to keep the pioduct of petroleum known as benzoline, all of 
which IS kept in compliance with the above Acts. Any quantity 
of the common petroleum or lamp oil can be stored, provided 
it lb only one degree above the specified flashing point above 
mentioned 'Fhe spirit of petroleum is very volatile , so much 
so, that a light applied within a short distance whilst drawing 
off the same will cause it to explode We have caused inquiries 
to be made, and find that there are, in addition to the large 
stores, over six hundred premises in the city where common 
jietrolcum is sold. Of these ninety seven were visited, and 
about 1 3,000 gallons found on the premises In very many 
instances the premises w'ere unsuited to the keeping of such an 
inflammable oil, as most of them were also occupied as dwell- 
ings, with six, eight, or ten m family The risk to life in these 
cases IS \ery serious, as the following cases will show 

“Case A keeps 2 gallons of common petroleum in the 
bhop and 160 gallons m a shed, one side of which forms a part 
of a baker's oven. B keeps 120 gallons of common petroleum 
under the staircase to the living rooms It is a very small shop, 
and eight persons reside on the premises In some instances 
we find common petroleum sold by occupiers of private houses. 
'The quantity kept did not exceed 5 gallons, but the risk in 
these cases is very seiious, owing to the oils being kept in cup- 
board', ivre , close to the fiieplaces In one instance, a can of 
oil was by the side of the fireplace, where a footstool would 
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ubually be kept, and was poured out by a little girl into cups to 
be sold. As regards large stores, one dealer is licensed to keep 
10,000 gallons of benzoline in one store, and permitted to keep 
ui an adjoining store 3^,000 gallons of common petroleum 
The Committee wish Parliament to grant local authorities 
further powers to regulate the storage of petroleum.’* 

Precautions as to the Management of Petroleum 
Tank Steamships 

While accidents have occurred with petroleum-laden vessels 
at sea, due to leakage, carelessness with the use of lights, &c., 
there can be no doubt that the chief risk of explosion or fire 
with such inflammable cargoes is when the vessel is in port, 
loading or discharging , and during these operations no naked 
lights should be permitted on board, and smoking should be 
strenuously prohibited Lights required anywhere neai the 
oil during the operations of loading or discharging should be 
piovided by means of electric glow lamps Many serious 
explosions have taken place on board petroleum ships after the 
cargo has been discharged, due to naked lights being intro- 
duced into the hold during inspections or repairs , and even if 
safety lamps were used, there would still be the risk of any 
peti oleum vapour, which might be present m certain pro- 
portions in the atmosphere, exploding when repairs were 
required involving the use of red-hot rivets. 

In the report of the Inspectors of the Board of Trade on 
the explosion which took place at Newport, in May 1891, on 
board the petroleum vessel “Tancarville,” it was suggested 
that ‘‘ when repairs require to be carried out in a vessel which 
has been carrying petroleum, there should be a formal handing 
over of the vessel to those by whom the repairs are to be 
undertaken, and a certificate that the tanks and all dangerous 
spaces have, so far as practicable, been adequately cleansed and 
ventilated, and rendered free from risk of explosion or fire If 
from any cause a complete certificate of this sort cannot be 
given, then it should be clearly notified which tanks or spaces 
have not been cleansed, and are still dangerous.” 
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Thanks to the researches of Mr Boverton Redwood, 
F R S E., and Professor Clowes, and to the system of dealing 
with discharged petroleum vessels now adopted by the Board 
of Trade, the risk of explosion of petroleum vapours and air is 
reduced to a minimum By the Redwood system of testing, a 
certificate is now given as to the freedom of the air from 
inflammable vapours in discharged petroleum vessels before 
they are handed over for repairs or reloading, and this method 
of testing IS now carried out on all petroleum tank steam- 
ships that enter Bntish ports. The system of testing is unique, 
sensitive, and reliable The following are details of the 
apparatus and instructions as to its use 

Instructions for the Use of the Redwood Ap- 
paratus for Detecting Inflammable Vapours 
on Board Petroleum Tank Steamships.* 

'file complete appliances are shown on page 74 They 
consist of the lamp a, the reservoir of compressed hydrogen 
B, and the sampling vessel c, m which the sample of air for 
examination is collected. The lamp is shown in section in 
Fig 2. A IS the hydrogen inlet tube with the regulating 
valve B, and c is the hydrogen jet n is the inlet tube, for 
the sample of atmosphere to be tested The bore of this tube 
is greatly contracted, and immediately above the point at which 
this tube enters the base of the lamp is an arrangement of 
baffles, surmounted by three discs of wire gauze of at least 28 
wires per lineal inch, or not less than 784 openings per square 
inch, the flow of the gaseous mixture to the flame being thus 
regulated, and passage of flame into the collecting vessel being 
prevented. The chimney e fits air-tight at the base, but is 
capable of vertical movement on an inner tube, the front of 
which is removed. The chimney is partly of metal and partly 
of glass, the metallic portion being blackened inside, and on 
the glass window lines corresponding with various heights of 
flame caps may be marked The top of the hydrogen jet tube 


Proc Iiibt Cml Engineers, vol cxvi , part 11, 
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IS 10 millimetres (o 4 inch) below the bottom of the window 
Attached to the base of the lamp is a telescopic support for a 
cloth, which envelops the head of the observer and excludes 
light when the testing apparatus is used in an undarkened 
room The construction of the collecting vessel is shown in 



Fig 2 


section in Fig. 3 a is the compression pump, which is 
furnished with a metallic spnng piston, fitting the pump 
cylinder without the use of leather or other material, and 
lubncated with plumbago Surrounding the pump is an 
annular space, in which the sample of atmosphere is stored. 
B is a collar to which may be attached a flexible suction tube 
of any desired length c is a cock, to which is attached a 
copper tube conveying the sample to the test lamp The bore 
of this cock IS very much reduced d is a pressure gauge, and 
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L a spring valve lifting at 30 lbs pressure i i*' are hinged 
brackets, on which the feet of the operatoi are placed while the 
pump is being woiked. c is a handle, by which the cylinder 
can be conveniently earned The capacity of the pump is 

14 84 cubic inches, and of the 
annular space 169 14 cubic 
inches, thiity double strokes 

of the pump being leqiured to ^ k c 

charge the vessel to a pressure L W 

of 30 lbs. per squaie inch, when ® ^|i| 

It will contain J cubic foot of 
the atmosphere sampled ' ( I 

In the use of the apparatus, | 

the first step is to connect the | _ 

hydrogen cylinder with the ' 

lamp, taking care that the < 

unions are screwed up gas I 

tight The sliding chimney of J 

the lamp being raised about I 

half way, the gas is then cau- 
tiously turned on at the cyhn- Im 

der, the regulating valve on the 
lamp being left o[)en, and a 

light IS applied to the h)drogen , r^ -- — , 

jet The valve on the hydrogen ^ ^ 

cylinder is then adjusted so as 

to give a flame rather more ° 

than 10 millimetres (o 4 inch) 

in length, and the lamp chim- LJ \ 

ney pushed down until there 

15 an opening of only about 

J inch in height at the hot- ^ ^ 

tom 'I'his opening ib left 
for the supiily of air to the Fig 3 

hydiogen flame during the few 

minutes occtqiicd in the warming of the chimney. As soon 
as the moibtuic which is at fust condensed upon the cold 
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glass has evaporated, the lamp is ready for use, and assuming 
the collecting vessel to have been already cliarged ^Mth the 
sample to be tested, and connected with the lamp, all that 
remains is for the observer to completely close the sliding 
chimney of the lamp, adjust the hydrogen flame by means of 
the regulating valve on the lamp, so that the tip of the flame is 



only jubt hidden when the eye of the observer is on a level 
with the bottom of the window, place his head under a cloth, 
such as used by photographers, so as to exclude light, and as 
soon as his ejes have become sufficiently sensitive, turn on the 
tap of the collecting cylinder, and carefully observe what takes 
place in the lamp chimney. The tap may at once be turned 
on fully, as the contraction of the outlet and inlet orifices, 
already referred to, prevents the sudden rushing out of the 
contents of the cylinder, and the sample will be gradually 
delnered into the test lamp during a period of more than two 
minutes, which is ample time for noting the effect. The rate 
of delivery is, of course, a gradually diminishing one, but this 
IS not found to be attended with any inconvenience, the con- 
ditions being the same in each experiment. In this way a 
proportion of vapour, considerably below that which is requiicd 
even for the production of an inflammable mixture, and still 
lower than that which is needed to give an explosive 
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atmosphere, may be detected by the formation of a flame cap 
of greyish-blue colour, which, though faint, is nevertheless 
easily seen, especially after a little practice. With an increase 
in the quantity of vapour, the flame cap first becomes much 
better defined, though it is not greatly augmented m size, and 
then considerable enlargement of the cap occurs, this condition 
being arnved at before the atmosphere becomes inflammable. 

Text of the Petroleum Act, 1879 

(42 & 43 Vicr c 47 ) 

1. This Act may be cited as the Petroleum Act, 1879. 

This Act shall be construed as one with the Petroleum Act, 

1871, and together with that Act may be cited as the Petroleum 
Acts, 1871 and 1879 

2. Whereas by the PeLioleum Act, 1871, it is enacted that 
the term “petroleum to which this Act applies” means such of 
the petroleum defined by that Act as, when tested in manner 
set forth in Schedule 1 to that Act, gives off an inflammable 
vapour at a temperature of less than 100“ of Fahrenheit’s 
thermometer, and it is expedient to alter the said test Be it 
therefore enacted that — 

In the Petroleum Act, 1871, the term “petroleum to which 
this Act applies” shall mean such of the petroleum defined by 
Section 3 of that Act as, when tested in manner set forth m 
Schedule i to this Act, gives off an inflammable vapour at a 
temperature of less than 73“ of Fahrenheit’s thermometer 

Every reference in the Petroleum Act, 1871, to Schedule i 
to that Act shall be construed to refer to Schedule i to this 
Act. 

3 A model of the apparatus for testing petroleum, as 
described in Schedule 1 to this Act, shall be deposited with 
the Board of 'Prade, and the Board of Trade shall, on payment 
of such fee, not exceeding five shillings, as they from time to 
time prescribe, cause to be comiiared with such model and 
verified every apparatus constructed m accordance with Sche- 
dule i to this Act which is submitted to them for the purpose, 
and if the same is found correct shall stamp the same with a 



76 


DANGEROUb GOODS 


mark approved of by the Board and notified in the Lond 
Gazette 

An apparatus for testing petroleum purporting to be stamp 
with the said mark shall, until the contrary is proved, be deem 
to have been verified by the Boaid of Trade 

All fees under this section sliall be paid into the lixchequi 

4 The Petroleum Act, 1871, shall continue in force un 
otherwise directed by Parliament 

5 This Act shall come into operation on the 31st day 
December 1879, which day is in this Act referred to as t 
commencement of this Act 

6 The Petroleum Act, 1871, shall be repealed after tl 
commencement of this Act to the extent in the third colun 
of the Second Schedule to this Act mentioned. 

Provided that any sample of petroleum taken before tl 
commencement of this Act shall be tested in manner set for 
in Schedule i to the Petroleum Act, 1871, and any olTen 
committed before the commencement of this Act shall be pr 
secuted, and any investigation, legal proceeding, or remedy 
relation to such offence, or to any act done before the coi 
mencement of this Act, shall be instituted, carried on, ai 
have effect as if the piovisions of this Act, other than tho 
amtinuing the Petroleum Act, 1871, had not been passed 

First Schldule — Mode of testing Petioleum so as to asct 
tain the Temperature at which it will give off Inflaminab 
Vapour Specification of the Test Apparatus 


Second Schedule — Act repealed. 


Year and ChapLer Title 


Extent of Repeal 


34 & 35 ^hct c 105 The Pelrolcum 1 Section three, from “and the 
Act, 1871 term petroleum to whicl 

this Act applies ” inclusive 
to the end of the section 
Section eighteen 
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The following is a sketch of the apparatus and modus 
opcfandi of the process for the determination of the flashing 
points of light mineral oils as devised by Sir Frederick Abel, 
and set forth in Schedule i of the Petroleum Act of 1879 • — 
Specijimtwn of the Test Appa 7 atus (Fig. 5), — 'I he oil cup 
consists of a cylindrical vessel 2 inches in diameter and 2^^ 
inches in height (internal), with outward projecting rim 
inch wide, | inch from the top, and inch from the bottom 
of the cup It IS made of gun-metal or brass (17 B.W G) 
tinned inside A ])rackct consisting of a short stout piece of 
wire i)cnt upwards, and terminating in a point, is fixed to the 
inside of the cup to serve as a gauge The distance of the 
point from the bottom of the cup is inch Tho cup is 
provided with a close fitting overlapping cover made of brass 
(22 n W G ), which holds the thermometer and test lamp 
Tlic latter IS suspended from two supports from the side b) 
means of trunnions, upon which it may be made to oscillate ; 
It is provided with a spout, the mouth of which is y\ inch in 
diameter The socket which is to hold the thermometer is 
fixed at such an angle, and its length so adjusted, that the bull^ 
of the thermometer when inserted to its full depth shall be li 
inch below the centre of the lid. 

The cover is provided with three square holes, one in the 
centre inch x inch, and two smaller ones y\j- inch x y^^ 
inch close to the sides and opposite each other 'Ihese three 
holes may be closed and uncovered by means of a slide moving 
in grooves, and having perforations corresponding to those on 
the lid. 

In moving the slide so as to uncover the holes, the oscillat- 
ing lamp is caught by a jun fixed m the slide and tilted in such 
a way as to bring the end of the spout just below the surface of 
the lid. Upon the slide being pnslied back so as to co,ver the 
holes, the lamp returns to its original position 

Upon the cover, in front of and in line with the mouth of 
the lamp, is fixed n white bead, the dimensions of which lepre- 
sent the size of the test flame to be used 

The bath or heated vessel (see Fig 5) consists of two flat- 
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bottomed copper cylinders (24 B W.G.), an inner one of 3 inches 
in diameter and 2 inches in height, and an outer one 5^ inches 
in diameter and 5f inches 111 height , they are soldered to a 
circular copper plate (20 B W G ) perforated in the centre, 
which forms the top of the bath in such a manner as to enclose 
the space between the two cylinders, but leaving access to the 



Fio 5 — Sir F Ajikl’s Flash-point Apparatus. 


B Wntcr bath £ Thermomotor K Spirit lamp 

A Oil cup G Oscillating^ lamp F Flame eaui>e 

C Gauge 1 Air chnniber. d Funnel 

H Therm ometor. 

inner cylinder. The top of the bath projects both outwards 
and inwards about ^ inch, — that is, its diameter is about ■§■ inch 
greater than that of the body of the bath, while the diameter 
of the circular opening in the centre is about the same amount 
less than that of the inner copper cylinder. To the inner pro- 
jection of the top IS fastened, by six small screws, a flat ring of 
ebonite, the screws being sunk below the surface of the ebonite 
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to avoid metallic contact between the bath and the oil cup 
The exact distance between the sides and bottom of the bath 
and of the oil lamp is J inch A split socket, similar to that 
on the cover of the oil cup, but set at a right angle, allows a 
thermometer to be inserted into the space between the two 
cylinders. The bath is further provided with a funnel, an over- 
flow pipe, and two loop handles The bath rests upon a cast- 
iron tripod stand, to the ring of which is attached a copper 
cylinder or jacket (24 B.W G ), flanged at the top, and of such 
dimensions that the bath while firmly resting on the iron ring 
just touches with its projecting top the inward turned flange. 
The diameter of this outer jacket is 6^ inches One of the 
three legs of the stand serves as a support for the spirit lamp, 
attached to it by means of a small swing bracket The distance 
of the wick-holdcr from the bottom of the bath is 1 inch Two 
thermometers are provided with the apparatus, the one for 
ascertaining the temperature of the bath, the other for detei- 
mining the flashing point. 

The thermometer for ascertaining the temperature of the 
water has a long bulb, and a space at the top ; its range is from 
about 90° to 190“ F. The scale (in degrees of Fahrenheit) is 
marked on an ivory back, fastened to the tube m the usual 
way. It IS fitted with a metal collar fitting the socket, and a 
part of the tube below the scale should have a length of about 
3 J inches, measured from the lower end of the scale to the end 
of the bulb The thermometer for ascertaining the temperature 
of the oil IS fitted with collar and ivory scale m a similar 
manner to the one described It has a round bulb, a space at 
the top, and ranges from about 50** to 150“ F It measures 
from end of ivory back to bulb 2^ inches. 

Note , — A model apparatus is deposited at the Weights and 
Measures Department of the Board of Trade, 

Directions for Applying the Flashing Test. — (i.) The 
test apparatus is to be placed for use in a position where it is 
not exposed to currents of^air or draught 

(2.) The heating vessel or water bath is filled by pouring 
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water into the funnel until it begins to flow out at the spout of 
the vessel The temperature of the water at the commence- 
ment of the test is to be about 130“ F , and this is attained in 
the first instance either by mixing hot and cold water in the 
bath, or in a vessel from which the bath is filled until the 
thermometer which is provided for testing the temperature of 
the water gives the proper indication , or by heating the water 
with the spirit lamp (which is attached to the stand of the 
apparatus) until the required temperature is indicated If the 
water has been heated too highly, it is easily reduced to 130“ 
F by pouring m cold water little by little (to replace a portion 
of the warm water) until the thermometer gives the proper 
reading When the test has been completed, this water-bath is 
again raised to 130“ F by placing the lamp underneath, and 
the result is readily obtained while the petroleum cup is being 
emptied, cooled, and refilled with a fresh sample to be tested 
The lamp is then turned on its swivel from under the apparatus, 
and the next test is proceeded with 

(3 ) The test lamp is prepared for use by fitting it with a 
piece of flat-plaited candle wick, and filling it with colza 01 
rape oil to the lower edge of the opening of the spout or wick 
tube The lamp is trimmed so that when lighted it gives a 
flame of about 015 of an inch in diameter, and this size of 
flame, which is represented by the projecting white bead on the 
cover of the oil cup, is readily maintained by simple manipula- 
tion from time to time with a small wire trimmer. When gas is 
available it may be conveniently used in place of the little oil 
lamp, and for this purpose a test flame arrangement for use 
with gas may be substituted for the lamp. 

(4.) The bath having been raised to the proper temperature, 
the oil to be tested is introduced into the petroleum cup, being 
poured in slowly until the level of the liquid just reaches the 
point of the gauge which is fixed in the cup In warm weather 
the temperature of the room in which the samples to be tested 
have been kept should be observed in the first instance, and if 
It exceeds 65“ F the samples to be tested should be cooled 
down (to about 60® F.) by immersing the bottles containing 
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them in cold water, or by any other convenient method 'I'lie 
lid of the cup with the slide closed is then ])ut on, and the cup 
IS placed into the bath or heating vessel 'I'he thermometer in 
the lid of the cup has been adjusted so as to have its bulb just 
immersed in the liquid, and its position is not under any 
circumstances to be altered When the cup has been placed 
in the proper position, the scale of the thermometer faces the 
operator 

(5 ) The test lamp is then placed in position upon the lid 
of the cup , the head line or pendulum, which has been fixed 
in a convenient position in front of the operator, is set in 
motion , and the rise of the thermometer m the petroleum cup 
is watched When the temperature has reached about 60“ F , 
the operation of testing is to be commenced, the test flame 
being applied once for every rise of i® F. in the following 
manner — 

The slide is slowly drawn open while the pendulum performs 
thiee oscillations, and is closed during the fourth oscillation 

JVo/t ' — If It is desired to employ the test apparatus to 
determine the flashing points of oils of very low volatility, the 
mode of pioceedmg is to be modified as follows . — 

The air chamber which surrounds the cup is filled with cold 
water to a depth of il inches, and the heating vessel or water 
bath is filled as usual, but also with cold water The lamp is 
then placed under the appaiatus and kept there during the 
entire operation If a very heavy oil is being dealt with, the 
operation may be commenced with water previously heated to 
120° F, instead of with cold water 


MINERAL LUBRICATING OILS 

Synonyms. — Vaanim Oil^ Vcdvohnc Globe Otl^ Ragostne 
Oili Vulcan Oil^ Oleonaphtha^ Hydrocarbon Otl^ and many 
other fancy names. 

Souroe. — The principal sources of these oils are from crude 
petroleum, and from the tar obtained fiom bituminous shale, and 

F 
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are generally obtained from the fraction that distils between the 
burning oils and paraffin wax or petroleum residuum or astafkt 
The percentage of this distillate varies from 5 to go per cent , 
depending upon the natuie of the original crude oil In some 
instances the oil can be used for lubrication 111 its natural state, 
and in otheis the more volatile oils are distilled off, and the 
residue utilised for the purpose, the residue being treated with 
charcoal and other purifying agents. 

Oliajraoters. — Mineral or hydrocarbon lubricating oils 
have a specific gravity ranging from .850 to .925 They vary 
greatly in body or viscosity Some are as thin as water, and 
others are semi-solid at the ordinary temperature. After having 
undergone chemical treatment, some of the oils are odourless, 
while others have a strong characteristic smell They vary in 
colour from yellow through shades of red brown to black. 
Some are clear and transparent, and others quite opaque. 
They vary in flash points from 200“ F to 500“ F. The boiling 
points also vary greatly. They generally exhibit a strong blue 
or green fluorescence They are insoluble in water, alcohol, 
acids, and alkalies, but ether, benzol, and petroleum spirit are 
miscible m all proportions. Application of heat greatly in- 
creases the fluidity of these oils, and cold on the other hand 
increases the viscosity or body. Some mineral lubricating oils 
from Baku require so low a temperature as -20“ F. before 
they become congealed, while others are nearly solidified at 
the ordinary temperature. Bloomless oils distilled from shale 
generally deposit solid paraffin when exposed to about 18° F 

Uses. — The class of use these oils are put to depends 
upon the nature of the lubrication required. The lightesi 
or most fluid oils are used for light machinery, such as sewing 
machines, spindles, clockwork, &c. The intermediate oils foi 
locomotive beanngs, tool machines, light axle bearings, &c 
and the heavier or thickest oils for cylinders, valves, and heav) 
bearings. 

Mineral oils are sometimes mixed with vegetable or anima 
oils for lubricating purposes 
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Mineral oil is now much used in preference to fatty oils for 
lubrication, since they have practically no corrosive action 
upon bearings, &c 


VASELENE 

Synonyms . — Peirolciun Jelly ^ Soft Paraffin^ Vaseline^ 
Vaseline Tallow^ Ozokertney Fosstliney ChrysmCy Cosinoli?iey 
Saxoleney Geohncy Pet 7 vhnay 

Source. — Vaselene is not a distilled product, but during 
the distillation of crude petroleum the process is arrested after 
the greater part of the oil has been removed, the residue is 
treated with sulphuric acid and superheated steam, and then 
filtered through animal charcoal. 

Characters — Vaselene is colourless, or pale jellow, odour- 
less, tasteless, translucent, fluorescent, semi-solid The inferior 
varieties have a dark greenish or brownish colour It has a 
melting point ranging from 104® to 122° F, and a specific 
gravity at 212“ F of from 803 to 855 (water =i at 60° F ) 
It consists principally of the hydrocarbons of the paraffin series, 
and also a tolerable amount of olefins It is insoluble m water, 
and slightly soluble m alcohol It is soluble in ether, chloro- 
form, benzol, turpentine, and carbon disulphide It is inflam- 
mable at high temperatures 

Uses. — As a lubricant, and as a constituent of various 
greases. It is extensively used in pharmacy as a protection 
to wounds and sore parts, and is a desirable base for many 
ointments It is also used as a pomade. 

PETROLEUM RESIDUUM 

Synonym — Aslaiki 

Source. — The material is the residue left in the retort 
after the completion of distillation of crude petroleum. 

Characters. — The consistency of this body depends as to 
what temperature the distillation of the petroleum was arrested 
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Some distillers continue the process until the residue is coked, 
others until a pitch is obtained 1 he residue produced by the 
Russian producers, and known as asiatkiy is tolerably fluid 
at the ordinary temperature By subjecting this product to 
distillation, it will yield various qualities of burning oil, lubri- 
cating oil, paraffin scale, and pitch The Baku residue is a 
black, tarry-looking liquid, with a peculiar odoui The flash 
point of the residuum varies according to the extent of distilla- 
tion, but is generally above 300“ F It burns when kindled, 
with a smoky flame 

Uses — Is a constituent of railway truck grease, some 
varieties of which contain 40 to 50 per cent It is also largely 
used as a liquid fuel for burning under locomotive and station- 
ary boilers in the localities where produced, and experiments 
are being made m this country on the Great Eastern Railway 
to ascertain if it would pay to import it to compete with coal 
It is feared, however, that the price is prohibitive 


PARAFFIN WAX. 

S3monyms — Paraffin^ Solid Paraffin 

Source. — Is found native in certain bituminous strata and 
in the coal measures, and knowm as fossil wax, hac/rel/in, 
ozokerite, and exists m shale tar, certain crude petroleums, tar 
from cannel coal, &c , from which it may be obtained by first 
distilling off the more volatile oils, and exposing the residue to 
a low temperature. Paraffin is thus precipitated, and which 
can be separated from the more liquid paraffins by pressing 
through bags This solid is known in commerce as paraffin 
scale, and is subjected to purification before fit for candle- 
making. 

Characters. — Paraffin, when pure, is a white, wax-hke, 
tasteless, and odourless solid hydrocarbon Its elementary 
composition is carbon 85 and hydrogen 15, and consists of a 
number of paraffin and olefin hydrocarbons When ignited it 
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burns with a bright flame, which is practically smokeless. 
The specific gravity of this body may vary from 824 to 940, 
and the melting point, which varies from 8g“ to 1 76“ F , increases 
with the gravity It is insoluble m water and alcohol, but is 
easily dissolved by ether, petroleum spirit, mineral naphtha, 
kerosene, and benzol 

Uses. — This important body is produced on a very large 
scale from shale oil, for the manufacture of composite or 
paraffin candles, and for which purpose it is generally mixed 
with from 5 to 15 per cent of stearic acid to mciease its 
hardness and melting point Wax matches and ta[)crs also 
consume much paraffin 

(0 ) FIXED OILS AND PATS 

Source — These are naturally occurring bodies in plants 
and terrestrial and marine animals Their extraction from 
vegetable tissues is brought about by boiling the crushed, 
oleaginous material with water, or subjecting it to great 
pressures In some cases the oil or fat is dissolved out by 
carbon bisulphide or petroleum spirit, which on distillation 
leaves the oils as a residuum They are extracted from 
animal tissues in a somewhat similar manner. 

Characters. — The fixed oils and fats at the ordinary 
temperature arc liquid or solid, greasy or unctuous bodies, 
possessing odours and tastes charactei istic of their origin 
They vary in colour from water white or pale yellow through 
shades of dark yellow, red to dark brown I’hese bodies do 
not give off inflammable vapouis at the ordinary temperature, 
and require considerable heat to ignite them, but once they 
are kindled they burn fiercely, giving off acrid vapours The 
specific gravities of the oils and fats vary from 808 to 970 
'They are thus all lighter than water 'I’hey have no fixed 
boiling point, but when heated to high temperatures, such as 
600" F, they decompose, giving rise to various gaseous, liquid, 
and solid compounds. On being subjected to distillation with 
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superheated steam, they are decomposed into fatty acids and 
the tnatomic alcohol glycenn. They are insoluble in water, 
difficultly soluble in hot alcohol, but are dissolved readily by 
ether, benzol, chloroform, bisulphide of carbon, turpentine, 
naphtha, &c All the fixed oils and fats are miscible with 
each other On exposure to the atmosphere for some time, 
many of the oils absorb considerable quantities of oxygen, and 
are thickened owing to the formation of resinous bodies 
Such oils are termed drying otls^ and are extensively used for 
varnishes, &c , the following being the more important . lin- 
seed, walnut, hempseed, and poppyseed oils. Those oils 
which do not absorb any notable quantity of oxygen from the 
air are termed non-dryi?ig oils, and are represented by olive, 
almond, and rapeseed oils In chemical constituiion all 
vegetable or animal oils and fats consist of ethers of the 
various higher fatty acids, and called glycerides or glycyl 
ethers On heating with caustic alkalies (potash, soda, lime, 
or ammonia), the oils and fats are decomposed, the process 
being termed sapomJicaii 07 i^ glycerin is produced, and the 
fatty acid also formed combines with the alkali forming soap^ 
the whole being soluble in alcohol or water, except when lime 
IS used. Most of the oils and fats have some characteristic 
glyceride predominating Thus olein, the glyceride of oleic 
acid, is the principal constituent of olive, almond, and lard 
oils, Imolein and rtcinolein^ the gljcerides of linolcic and 
ncinoleic acids, are those characteristic of linseed and castor 
oils ; palmitin^ the glyceride of palmitic acid, is principally 
found in palm oil , and the glyceride of stearic acid, h 

characteristic of beef and mutton fat (tallow) 



The following tables m groups give the Sources, Characters, and Uses of the Various Vegetable 

and Animal Oils, Fats, and Waxes.* 
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X— SPERM OIL GROUP Liquid Waxes 


Kmdoro,! Source Uses 


Sperm oil 

Dcelmg oil or 
botllcnose oil 

Dolphin oil - 


Blubber and cranial 
cavities of Physeta 
macrocephalns 
Blubber &.C ^Hypet - 
oodoti rosti n/7/jand 
H bidtm 

Blubber, &c Del- 

phi nus globiccps 


.875 to 884 Lubrication of light 
machinery, harden- 
ing of steel weajDons 
876 to 881 Substitute for and 
adulteration of 
sperm oil 
922 Do 


XI —SPERMACETI GROUP Waxes Proper 

The bodies which come under this group are spermaceti, 
beeswax, Chinese wax, opium wax, palm wax, Carnaiiba or 
Brazil wax. They have specific gravities ranging from .808 to 
842, and have melting points ranging from no" F to 185" F. 
These substances arc difficultly inflammable, but burn rapidly 
when kindled 

Fl\sh Points ot the Fixed Oils 


Kind of Oil Flash Point " F 

Fish Oils — 

Sperm 520“ to 530“ 

Whale 590“ to 595'’ 

Vegetable Oils — 

Olive - - 550“ to 570“ 

Castor 540° to 545” 

English cottonseed S 7 S" S^ 5 ° 

American cottonseed - - - . over 600'’ 

Stctlin rape 575" 

English rape 560“ to 580'* 

Lisbonsccd • - - - - - 515“ to 520° 

Groundnut 560“ to 570” 

Animal Oils — 

Lfl«' - 575 ° 10 590 ° 

Tallow, Ncatsfoot (American) - - - . 525" to 535° 



INFLAMMABLE LIQUIDS. 


93 


(D.) ESSENTIAL OR VOLATILE OILS 

Source, — These substances are piesent in more or less 
quantity in all odoriferous plants, from which they are extracted 
by the following processes — 

(1 ) By subjecting the plant or seeds, &c , to pressure 

(2 ) By distillation with water, or passing steam over 

the crushed material and condensing 

(3 ) Some oils, such as the essential oils of mustard and 
bitter almonds, do not pre-exist m the seeds of 
the plants, but are produced by fermentation, and 
afterwards separated by process (2) 

(4 ) By dissolving out the oil of the substance by an 
inodorous fixed otl^ such as oil of ben or poppy 
oil 

Characters — Essential oils are generally of a yellowish 
colour, but darken considerably on exposure to light or air 
The chemical constitution of them vanes considerably. Some 
consist principally of the hydrocarbons terpenes (CioHjo), 
cedrenes (CioHjj), and their allied oxidised products, while 
others consist chiefly of aromatic aldehydes and allied bodies, 
ethereal salts, &c They are somewhat volatile at the 
ordinary temperature, giving marked odours characteristic of 
their source. They are very inflammable, and rapidly absorb 
oxygen from the air They vary in specific gravities from 
0.850 to I t6. Water dissolves traces of essential oils retaining 
their odours. They are readily soluble in alcohol, ether, 
petroleum spirit, and carbon bisulphide. Unlike the fixed 
oils and fats, they are not generally converted into soaps or 
saponified by alkalies They are, however, decomposed by 
sulphuric and nitric acids 

Uses.— Perfumes, scented toilet soaps, medicine 

The following is a list of the more important essential oils, 
with their specific gravities . — 



94 


DANGEROUS GOODS 


Name of OiU 



specific Gravity 

Oil of bitter almonds - 

- 

- 

960 

)) 

amber rect 

- 


858 

1) 

angelica loot 

- 

- 

898 

)] 

anise, Russian - 

- 

- 

981 

)} 

„ very old - 

- 

- 

S90 

)) 

„ star, fresh - 

- 

- 

.976 

9 i 

bergamot 

- 

- 

87s 

JJ 

cajeput - 

- 

- 

.920 

»J 

calamus ■ 

- 

- 

920 to .940 

)) 

cardamom 

- 

- 

980 

» 

caraway - 

- 

- 

•945 

1} 

„ old 

- 

- 

955 

J» 

clo\es - 


- 

1,060 


copaiba - 

- 

- 

920 

)i 

coriander 

- 

- 

880 

il 

cubebs - 

- 

• 

945 

31 

n ■ 

“ 

- 

920 

1) 

dill 

- 

- 

880 

1) 

eucalyptus 

- 

- 

900 

1) 

fennel - 

- 

- 

990 

1) 

Juniper berries - 

- 

- 

850 

t) 

lavender 

- 

- 

890 

31 

» old 

- 

- 

.888 

31 

lemon - 

- 

- 

0 

00 

It 

mace 

- 

- 

89s 

13 

marjoram 

- 

- 

.901 

33 

neroh - 

- 

- 

870 

33 

orange, sweet 

- 


.850 

33 

„ bitter 

- 

- 

.876 

13 

parsley - 

- 

- 

950 

13 

peppermint 

- 

- 

•915 

33 

„ very old 

- 

- 

925 

33 

rose 

- 

- 

860 

33 

rosemary, French 

- 


.894 

33 

„ Italian 

- 

- 

.904 

33 

rue 

- 

- 

.890 
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Nmnu of Oils 

Specific Gravity 

Oilofsa\in 

898 

„ sage 

920 

„ santal - 

980 

„ thyme - 

895 

,, turpentine 

890 

„ verbena 

89s 

,, winter-green 

I 158 

„ wormsecd, Levant 

920 

„ wormwood (absinthe) - 

965 

„ „ (chenopod) • 

960 


OIL OP TURPENTINE. 

Synonyms — Turps^ Spirit of Turpentine^ Turpentine^ 
Oleum TerelnnthincCi 

Soiiroe. — Oil of turpentine is obtained from the oleo- 
resinous exudations from the wood, bark, and leaves of pine 
and fir trees. By distillation, the substance yields from lo to 
25 per cent of turpentine, which is further purified, and the 
residuum being common rosin or colophony The countries 
supplying the principal part of the oil are France, America, 
and Russia. 

Oharaoters — Pure turpentine is a volatile, colourless, 
pleasant smelling liquid hydrocarbon, of a pungent bitter taste 
It has a specific gravity of 864 to .870, and gives off inflammable 
vapour at about 93“ F It begins to boil at between 313" F 
and 320® F., and is completely distilled at about 338” F. Oil 
of turpentine is very inflammable, and bums with a very 
smoky flame. It is insoluble in water, but readily soluble in 
alcohol, ether, benzol, naphtha, fixed and essential oils. It is 
a solvent for sulphur, phosphorus, resms, and fats It is anti- 
septic and disinfectant, and on exposure to the air it oxidises, 
forming camphoric peroxide. “ Saiiitasf the well-known dis- 
infectant, IS produced by passing air through warm turpentine 
and water, hydrogen peroxide and camphoric acid being 
formed, which are dissolved by the water 
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Venue turpentine is a mixture of 8 parts of common yellow 
or black losin with 5 parts of oil of turpentine. 

Strasburg turpentine is obtained fiom the silver fir, and is 
usually of a jellowish brown colour 

Uses, — Turpentine is extensively used as a solvent and 
diluent for varnishes, paints, &c , for the production of “iSh'w/to,” 
and m medicine it is much in demand as a liniment for inflam- 
matory diseases such as bronchitis 

(E ) VARIOUS HIGHLY INFLAMMABLE 
LIQUIDS. 

ACETONE 

Synon3Tiis . — Dimethyl Ketone^ Pyroaceitc Spirit^ QlfaO 

Source. — ^This substance is produced when the vapour of 
acetic acid is passed through a red-hot tube, or by subjecting 
metallic acetates to destructive distillation 

Characters. — Acetone is a colourless limpid lK[uid of 
characteristic odour It has a specific gravity of o 792, and 
boils at 132* F. It is highly inflammable, its vapour igniting 
at the ordinary temperature, burning with a bright flame. It 
IS readily soluble in water, alcohol, and ether 

Uses. — As a solvent for resins, gums, and camphors 

BISULPHIDE OP CARBON 

Synon3niis . — Disulphide of Carbon^ Carbonic Disulphide^ 
Sulpho- Carbonic Acid^ CS^ 

Source. — Bisulphide of carbon of commerce is prepared 
by passing the vapour of sulphur through red-hot charcoal 
contained in a metallic cylinder. The sulphur vapour com bines 
with the charcoal, forming gaseous bisulphide of carbon, whicli 
IS drawn off into cylindrical drums, kept cool with water, and 
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then condensed and drawn off into receptacles from time to 
time, and afterwards redistilled 

Characters. — Bisulphide of carbon, when pure, is a very 
refractive, colourless, and volatile, mobile liquid, with a specific 
gravity of 1272 at 6oo" F , and a molecular weight of 76, and 
vapour density of 2626. It boils at 118” F. Its percentage 
composition is carbon, 1579, sulphur, 84.21 It is a very 
inflammable liquid, and burns with a blue flame, with the 
production of carbon dioxide and sulphur dioxide. When 
Its vapour is mixed with air, hydrogen, or carbonic acid, a 
highly explosive gas is produced. A mixture of air and the 
bisulphide vapour explodes at so low a temperature as 300“ F. 
Great care is therefore necessary in dealing with this substance, 
especially in the prevention of leaks in the vessels containing 
It For special conditions for its conveyance, see page 325. 

Although carbon bisulphide, when absolutely pure, is 
practically odourless, the commercial variety has a most 
repulsive odour, due to the presence of small quantities of 
sulphuretted impurities. Its vapour is very poisonous. When 
breathed, it produces great depression and nausea, and 
eventually coma It is practically insoluble in water, m which 
it sinks, being about i j times as heavy It is freely soluble 
in alcohol and ether, and is a solvent for essential oils, sulphur, 
phosphorus, iodine, and various gums and resins. On exposure 
to sunlight, the bisulphide deposits a reddish powder, wdiich 
appears to be^a monosulphide of carbon (CS) 

Uses. — The applications of carbon bisulphide in the arts 
are important and extensive It is largely used for the solution 
and vulcanisation of caoutchouc and guttapercha, for the 
extraction of alkaloids such as quinine, the oleaginous and 
aromatic constituents of flowers, spices, seeds, roots, &c. It 
IS an excellent germicide and insecticide, and advantage is 
taken of this property to destroy germs and insects that some- 
times infect gram, seeds, &c. A small quantity of the liquid 
IS sprinkled over the grain contained m an air-tight room. 
After exposure for a few hours, all organisms are destroyed, 

G 
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after which the bisul[)hide is readily evaporated on expobure 
to the air, the gram sufTeriiig no damage fiom the tieatiiKMit, 


OHLOROPORM. 

Synonyms . — Ti icfiloi methane^ Chlot CllCli 

Souroe — Chloroform may be obtained by heating chloral 
with an aiiiieous solution of potassium hydrate {caustit potash) 
It IS, however, generally prepared for commerce by distillating 
a ini>ctLiie of alcohol, watei, and chloride of lime {hkachui^ 
powder)^ and the resulting distillate of chloiofoim rectified. 

Oharaoters — 'Ihis important anajsthetic is a thin, colour- 
less, ethereal smelling liquid, with a inolcculai weiglit of 1 19.5. 
It IS I 48 times ab heavy as watei, and boils at 142“ F. It has 
a sweet taste, and infiames when mixed with alcohol, and burns 
with a greenish flame It is slightly soluble in water, but is 
readily soluble in alcohol and ether. A little alcohol is generally 
added to chloioform to piescrve it fiom decomposition, because 
in the pure state it soon becomes acid and gives off irrilatiug 
vapours, 

Uses — As a solvent for oils and fats. In medicine, an 
aqueous solution containing i of chlorofoim to 200 of 
water, and known as aqua chloi oformi^ is given internally in 
doses from J to 2 fluid ounces, as a stimulant and for 
mixing with nauseous drugs The pnncqial iibc of chloioform 
is as an ancesthetic, the inhalation of Us vapoui having the 
remarkable effect upon the animal system of making il inseii 
sible to pain, so that surgical opeiations, ainpuLations, &c,, car 
be performed without pain when the patient is under ib 
influence. 


ETHER. 

SyTionyms — Ethyl u Ether y Sulphunc Eihciy ^Eihu 
Methylated Ethevy 
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Source. — Tins compound is prepared by distilling equi 
parts of alcohol and sulphuric acid in a retort, and collectin 
the distillate of ether in a cool receiver. The distillation 
stopped as soon as the contents of the retort begin to blacke 
y and froth The ether is purified by redistilling with causti 

soda at a gentle heat. 

Characters, — Pure ether is a very thin, colourless, volatih 
transparent, fragrant, and mobile liquid. It has a molecuk 
j weight of 74, and is much lighter than water, its specific gravit 

being 0.720. It has a burning taste, and is highly inflammabli 
Its flame being white It gives off inflammable vapour at th 
ordinary temperature, and boils at 96" F. Although ether 
such a light liquid, its vapour is 2.586 times as heavy as th 
atmosphere When mixed with oxygen gas it explodes wit 
great violence on the application of flame Ether is solubl 
f in water to the extent of about 10 per cent., and is miscibl 

with alcohol in all proportions. It is a solvent for oils an 
fats When ether is placed upon the hand or other parts ( 
the body, it evaporates so quickly that it produces great col 
and numbness. When breathed with air, it acts as an anie 
thetic, but is not nearly so powerful in this respect as chlon 
form. 

Uses. — As a solvent for oils, fats, odoriferous principle 
&c. As a general ancesthetic, associated with other drugs, it 
an excellent cardiac (heart) stimulant Much used in phot 
jf graphy 

ETHTI^IO ALCOHOL. 

Synonyms. — Alcohol^ Absolute Alcohol^ Alcohol Eihytuut 
Spirits of IViue, C3/IQO 

Source. — This important liquid is produced from solutioi 
containing sugars by a process of fermentation and distillatio 
If a saccharine liquid is mixed with a small quantity of yeast- 
the product deposited from beer during its fermentation- 
and maintained at a temperature of 70“ F., effervescence soc 
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takes i)lace, carbonic aud gas being given odf, .md .ilcubnl 
produced in solution, from which it can i)e obtained by distil 
lation, redibtillation, and rectification, Al)solute ah ohol is 
obtained from the strongest siiirit of wine of tommeH'o, \NhKli 
contains about i6 per cent, of water, by ledistilling it with half 
Its weight of caustic lime. Spirits, such as biandy, wliisky, gin, 
and rum, are all alcohol distillates obtained fiom fcimenled 
liquids, such as those produced horn such giains as wlusit, 
barley, rye, Indian coin, rice, «S:c French hiandy oi “ (‘ngnac ” 
IS distilled from wine, and Jamaica rum ficmi the fciinenlcd 
solution of sugar or molasses Malt lupiois, siu'h as beer, 
stout, &c, wines, such as port, sheriy, (S:c , ^uc alcoholic 
liquids, produced by the feimentation of giain, juic'cs of fiuil, 
&c., and are not distilled products, and contain, besides alcohol, 
various other principles characteristic of their sources 

Oharaoters. — Pine absolute alcoliol is a colourless, Iniqiid 
liquid, with an agreeable pungent odour and taste. It has a 
molecular weight of 46, and specific gravity of 0.7938 Ft boils 
at 173“ F., and freezes at -203“ F. It is highly inlliuiimable, 
and burns with a pale bluish flame, and Hashes at the ordinary 
temperature. It is hygroscopic, and absorbs water fi(»m the 
air It IS soluble in water in all proportions, and 111 the ail 
of dilution a contraction in volume takes place with a rise in 
temperature of the liquid It is a solvent for a great niinibcr 
of organic and inorganic substances. 

Rectified spirit of wine is the name given to the most 
concentrated alcohol that can be obtained by distillation with- 
out the addition of dehydrants such ns lime, 'fhe 
reciificatus of the British Pharmacopceia contains 84 per cent 
by weight of alcohol, and lias a specific gravity of 0.838, 

Proof spirit of the British Pharmacopreia contains 49 pei 
cent^ of alcohol, the specific gravity being 0 920. liy Act of 
Parliament , spirit is now defined to be a liijuid of .such 
density that at 51'' F. 13 volumes shall weigh the same iis 12 
volumes of water at the same temperature, and has a Hjjerific 
gravity of 0.91894 at 60° F., and contains 49.24 per cent, of 
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alcohol by weight Spirits containing less alcohol than the 
above are described by the Excise authorities as being so many 
degrees or so much per cent under p 7 oqf(^ P.) Thus by the 
term spirit of 20 per cent or 20° U.P is meant a liquid con- 
taining at 60° F 80 measures of proof spirit and 20 of water. 

Spirit of 50“ U P. IS a liquid containing equal volumes of 
proof spirit and water, while pure water is roo° U P Spirits 
stronger than proof are described according to the number 
of measures of proof spirit 100 volumes would yield when 
suitably diluted Thus spirits of 50“ over proof (0 P.) is alcohol 
of such strength that 100 measures at 60" F, when diluted 
with water to 150 measures, would be proof spirit Absolute 
alcohol is consequently 75]^“ 0 P , and contains T75-J per cent 
of proof spirit, since 100 measures when diluted with watei 
would produce 175J measures of proof strength. 

The following table shows the percentages of ethyhc alcohol 
in various spirituous liquids — 

Per cent of Alcohol 


AlDsolute alcohol 

. 98 to 100 

Rectified spirit = (B P ) 


84 

Spintus vini Gallic! 

/}S n 

S<5 

Alcohol diliitum (U S.P ) 

54 5 

Wliisky and brandy 

44 " 

50 

Rum, gm, and liqueurs 

40 tt 

50 

Spintus tenuior . 


49 

Vinum album fortius (U.S P ) 

20 // 

25 

Port 

IS u 

25 

Sherry and Madeira 

15 « 

20 

Chamiiagnc 

. 10 n 

13 

Burgundy 

10 « 

13 

Hock 

ro n 

12 

Claret 

8 ft 

12 

Vinum album (U S P ) 

10 // 

12 

Vinum aurantii 

10 n 

12 

Cider 

5 " 

9 

Strong ale or stout 

5 " 

9 

Beer and jxirter 

2 ,t 

5 

KoumLss 

.. I It 

3 


The stronger alcoholic liquids arc highly inflammable 
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Methylated Alcohol or Methylalcd Spirits — This is a liquid 
containing 90 per cent, of ethylic alcohol and 10 per cent of 
methyl alcohol, and till recently was an uncxcisable spirit, but 
owing to large quantities having been used for dietetic purposes, 
Its manufacture and sale is now restricted, and to take its place 
the ethylic alcohol is mixed with mineral naphtha, which renders 
It unfit for drinking 

Uses. — The applications of alcohol arc very important and 
extensive. It is used as a solvent in the arts and manufactures 
In medicine its uses are numerous, for tinctures, liniments , as 
an antiseptic, stimulant, disinfectant, and refrigerant It is a 
constituent of all fermented liquids and spirits It is in constant 
use by the analyst, druggist, and pliotographcr 1'hc naphtha 
spirit IS used in the manufacture of spirit varnishes, French 
polish, for burning m spirit lamps, &c. &c 


METHYL ALCOHOL. 

Synonyms. — IVood Spirit^ JVood Naphtha^ Pyroxyhc 
Spint^ CH^HO 

Source. — This substance is found in the liquid resulting 
from the dry distillation of wood and other organic substances 
to the extent of about i per cent., and is separated from the 
accompanying acetic acid, tarry matters, &c., by fractional 
distillation, and the weak spirit thus produced dehydrated with 
lime and redistilled 

Characters. — Pure methyl alcohol is a thin, colourless, 
mobile liquid, having a spirituous odour and a disagreeable 
burning taste. It has a specific gravity of o 800, and boils nt 
152" F. It is highly inflammable, and burns with a non- 
luminous flame It is soluble in water, alcohol, and ether, m 
all proportions, and it is a solvent for resins, essential oils, &c. 
It dissolves caustic soda and potash, producing a brown 
solution. 
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Uses. — Used for mixing with ethylic alcohol to the extent 
of 10 per cent, and then constitutes “methylated spirits.” 
For burning in spirit lamps, for mixing with paints and var- 
nishes, and many other purposes for which ordinary alcohol 
IS used. 


AMTLIO ALCOHOL. 

Syiion3mis . — hohuiyl Caihinol^ Fn^cl Oily Potato Sp^^lty 


Source. — This substance is olitained from the spirit pro- 
duced from the fermentation and distillation of potato and 
grain mash The liquid produced by the distillation of fer- 
mented potato IS washed with water, and the insoluble portion 
subjected to distillation, and the portion of liquid distilled 
between 260“ and 280“ F. is redistilled until it has a fixed 
boiling point of 268“ to 270° F 

Characters. — Pure amylic alcohol is a thin, colourless 
liquid, having a characteristic pungent odour, and a sharp 
burning taste It has a specific gravity of 816, and boils at 
270“ F,, giving off highly inflammable vapour. It is sparingly 
soluble m water, but freely soluble in alcohol, ether, chloroform, 
benzol, and oils The vapour of the alcohol, when breathed, 
irritates the air passages and causes coughing It readily bums 
with a smoky flame It makes a gradual evanescent oil spot 
upon paper. 

Crude fusel oil or potato spirit contains a number of com- 
pounds other than amylic alcohol 

Uses. — For the manufacture of nitrite of amyl and 
valerianate of sodium. Is a constituent of certain anti-fouling 
compositions and varnishes, and is often used m lecture 
'demonstrations. 
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Relative Degree of Danger of certain Inflammaet. 


Liquids (Dr Ganttkr Heilbronn ) 


Liquid 


Ethyl ether - . - - 

Carbon disulphide 
Petroleum ether (sp gr o 70) 
Benzol (90 per cent strength) 
Benzol (50 per cent strength) 
Methyl alcohol 
Toluol - - - . 

Ethyl alcohol (95 per cent ) 
Ethyl alcohol (60 per cent ) 
Ethyl alcohol {45 per cent ) 
Petroleum (burning) 

Xylol from coal tar 
Oil of turpentine - 
Cumol from coal tar 
Anhydrous vinegar 
Amyl alcohol (fusel oil) 

Solar oil - . - 

Tar oil (dead oil) - 
Aniline - - . - 

Dimethyl aniline - 
Aniline for red 
Toluidin 
Nitrobenzole - 
Xylidin 
Paraffin oil • 

Naphthaline - 


Flash Point 
“ F 

Permanent 

Ignition 

Relative 
Degree of 


Point " F 

Danger 

-40 

-40 

100 0 

-40 

-40 

100.0 

-40 

-40 

100 0 

5 0 

SO 

990 

23 0 

23 0 

97 0 

32 0 

32.0 

96 0 

446 

70 0 

94 S 

57 2 

590 

93 4 

608 

806 

92 8 

68.0 

87 8 

92 0 

770 

1094 

91 0 

860 

116 6 

90 0 

950 

112 2 

89 0 

102 I 

132 8 

88 2 

III 2 

167 0 

87 2 

1 14 8 

116 6 

86 8 

140 0 

176 0 

84 0 

145 4 

181 4 

83 4 

168 8 

217 4 

808 

1688 

1940 

808 

185 0 

221 0 

790 

185 0 

224.6 

790 

194.0 

2174 

78.0 

206 6 

249 8 

766 

224 6 

302 0 

746 

392 0 

440 6 

56 6 


INDIARUBBER SOLUTION 

Early in 1894, Mr Boverton Redwood, F.RSE, hat 
occasion to examine a consignment of this solution, stored a 
Galleons Basin. The stuff was packed in tin boxes 7 inches ii 
diameter and 3 inches in depth, with slip covers, and containec 
in a case The tins were wrapped in rolls of rug material, aiic 
the whole enclosed m waterproof cloth Some of the tins wen 
considerably damaged, and in a leaking condition. The dange 
attending the transport of highly inflammable goods packed ir 
this careless fashion can be imagined when the flash point o 
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the rubber solution m question was found to be as low as 31“ 
F In concluding his report upon the subject, Mr Redwood 
said that “ had the case been stowed in a confined and un- 
ventilated part of a ship, the surrounding atmosphere would 
soon have been brought into a condition in which the intro- 
duction of a light could not have failed to have caused a 
disastrous explosion, and probably set up a conflagration ” 

The outcome of this inquiry led the Marine Department of 
the Board of Trade to issue, in May 1894, a memorandum 
addressed to the Detaining and Emigration Officers, the sub- 
stance of which here follows • — 

“The Board of Trade are advised that this material comes 
under the heading of Dangerous Goods , and that if stowed 
under deck it should be placed where it is easily accessible, 
and that it should on no account be treated as general cargo 
and covered with other goods 

“ Emigration Officers should not allow rubber solution to 
be loaded on board passenger ships {see Section 29 of the 
‘ Passengers Act, 1855 *), and in the event of the material being 
in any case shipped in such a manner as, in the opinion of a 
Detaining Officer, to render a ship unfit to proceed to sea 
without serious danger to human life, he should not hesitate to 
order provisional detention, if necessary, under Section 6 of 
The Merchant Shipping Act, 1876,* referring to the Board of 
Trade if he is m doubt or difficulty.” 


Sco now Merchant Shipping Act 1894 
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EXPLOSIVE DUSTS. 

Combustible substances, when in a very finely divided con* 
dition, expose a larger surface to the action of the oxygen in 
the atmosphere than when in a compact state, and consequently 
burn with greater rapidity. For instance, the highest tempera- 
ture of the blacksmith's forge is required to bum a piece of 
solid iron , but if the metal be in a \ery finely divided condition, 
such as is produced by the reduction of its oxide by hydrogen 
gas, mere falling through the atmosphere inflames it. A similar 
principle can be applied to cases of so called '‘^spontaneous com- 
bustion,^^ A heap of cotton waste is saturated with an oil — 
such as linseed — that has the property of absorbing or com- 
bining with oxygen ; it is exposed to the atmosphere for some 
time_, here the heat generated by the rapid absorption of the 
oil, consequent upon the large area exposed in the interior of 
the waste, is often so great as to cause the inflammation of the 
heap Serious conflagrations are frequently traced to this cause 
Light organic dry dusts, such as those of coal, fluor, wood, &c , 
when present in the atmosphere in certain proportions, fomi an 
inflammable mixture which is liable to explode with extreme 
violence from a spark or flame In a lecture delivered by Sir 
F Abel, C B , F R S , in 1882, before the Royal Society, upon 
the subject, he said , — 
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“The combustion of the finely divided particles which 
under such conditions arc first inflamed, at once communicates 
flames to those in their immediate vicinity, and combustion is 
thus transmitted, by and through the surrounding mixture of 
dust and air, with a rapidity regulated by the inflammability of 
the dust and by the proportion and state of division in which 
It IS distributed through the air If a rapidly burning mixture 
of the kind is confined, its combustion is attended by explosive 
effects, the degree of violence of which is determined by the 
combustibility of the dust, by the quantity of mixture ignited, 
and the nature of confinement Its behaviour, indeed, is quite 
similar to that of a mixture of inflammable gas or vapour, and 
of air At the instant of ita ignition each dust particle is, to a 
more or less considerable extent, converted into mflamnialilc 
vapour, or is at any rate surrounded by an envelope of burning 
vapour, so that if the particles are m sufficiently close proximity 
to each other, the rapidly successive development of vapour 
from them as the flame spreads gives rise to a condition of 
things very like that which is obtained when an inflammable 
gas or vapour, originally existing as such, is mixed with air ” 

No doubt the intensity of combustion or explosion depends 
upon the temperature of the air, humidity of air and dust, 
together with the degree of fineness and composition of the 
dust, also the nature of the pioducts of combustion (j^rf?p 231) 


CAMPHOR. 

Synonyms , — Laurel Camphor^ Caviphora^ 

Source. — This substance is produced from the wood of the 
Ci7mamQmum camphora^ occurring in the East Indies, China, 
and Japan The wood is distilled with water, when a rough 
camphor is condensed, which is afterwards purified by resubli- 
mation 

Characters. — Common camphor is a solid, colourless, 
translucent, crystalline, and inflammable body. It is somewhat 
volatile, and gives off a characteristic flagiant odoui. Its taste 
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IS pungent and bitter, and produces a sensation of cold. 
Camphor floats on water, its specific gravity varying from 9S6 
to 996. It melts at 347'* F., and boils at 400” F , giving ofT 
very inflammable vapour Camphor is but slightly soluble in 
water (i m 1000), but is leadily dissolved by alcohol, ether, 
chloroform, acetic acid, bisulphide of carbon, and oils. 

Menthol is another form of camphor, obtained from oil of 
peppermint by cooling, from which it is deposited m snow- 
white acicular crystals Volatile, giving off a most ethereal 
odour. It is much used as a relief for headache and neuralgia. 

Thyinol is a camphor obtained from thyme oil, and consists 
of large, oblique, prismatic crystals. Oil of thyme has a 
pungent aromatic taste, and is used in medicine as an anti- 
septic and antiparasitic. 

Uses. — Camphor is a constituent of a great number of 
pharmaceutical preparations It is used to keep away insects, 
such as moths, &c., from clothes. In combination with naphtha- 
lene and other slightly volatile bodies, it is applied, as tablets, 
as a disinfectant for urinal pans, &c It is a constituent of 
celluloid^ xylonite^ coralline^ arttfictal tvory These substances 
are mixtures of nitro-compounds, such as gun cotton, nitrated 
wood and paper, &c., and camphor, and are manufactured into 
combs, pipe stems, brush backs, mirror frames, and numerous 
nicknacks, as a substitute for ivory, amber, and vulcanite. 
These bodies are highly inflammable, and dangerous to manu- 
facture The soot from burning camphor is used by riflemen 
to darken the sights” of their weapons, and in the manufac- 
ture of Indian inks 


MAGNESIUM 


Synonym — Mg 

Source — Magnesium in combination is found in abund- 
ance in nature Dolomite is a double carbonate of magnesium 
and lime, also known as magnesian limestone. In combination 
with silica It constitutes the minerals hornblende, talc, steatite. 
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asbestos, soapstone, &c. The metal is prepared by heating 
magnesium chloride and potassic (or sodic) chloride with 
metallic sodium 

Characters. — Magnesium is a silvery white metal, ductile, 
and capable of taking a high polish, and is not acted upon to 
any great extent m the atmosphere. It has an atomic weight 
of 24, and IS i 743 times as heavy as water Magnesium is 
acted upon but slightly by water, but is readily soluble in dilute 
acids. When thrown into strong hydrochloric acid, it bursts 
into flame Magnesium is readily kindled by a flame, and 
burns with a biilliant dazding white light, forming the white 
compound magnesia 

Uses. — As an artificial light in photography, lecture demon- 
strations, &c 


PHOSPHORUS (P). 

Source — Phosphorus is obtained from the bones of 
animals, m which it exists as calcic phosphate (bone phosphate), 
or from the native phosphate of lime, as follows — The bones 
having been treated for the extraction of the albumens — ge/aiine, 
&c — by heating them under pressure with water, are then 
calcined in a furnace The bone ash thus produced is finely 
powdered, and mixed with sufficient dilute sulphuric acid to 
extract about two-thirds of the lime associated with the phos- 
phorus. The mixture is allowed to stand for some time, after 
which it is separated from the sulphate of lime formed, by filtration 
The filtrate is now evaporated to a syrup, and mixed with from 
one-fourth to one-half its weight of charcoal, and then heated 
to expel the water. The porous mixture is now transferred to 
a retort fitted with an “adapter,'' connected with a receiver 
containing water, and gradually heated to redness. Phosphorus 
IS distilled over, and sinks in globules in the water, after which 
It IS purified and cast into sticks under water. A further 
quantity of phosphorus is obtained by mixing the residue in 
the retort with sand and again heating. 
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Oharaoters. — Pure phosphorus is a nearly colourless, 
semi-transparent, and waxlike solid At the ordinary tempera- 
tuie It IS about as soft as bees'-wax, although at lower tempera- 
tures it IS hard and brittle The element has an atomic weight 
of 31, and the specific gravity is 1.8 It melts at 112” F., and 
boils at about 550° F It oxidises in the air at oidinary tern 
peratures, giving off white vapours of a garlic-like odour, which 
consist of peroxide of phosphorus, &c In the dark, this slow 
combustion gives out a greenish white light 

Phosphorus is extremely inflammable, and ignites 111 the 
atmosphere at a temperature very little above its melting-point, 
a trifling friction also effects its ignition It is therefoie 
necessary to keep it m water, and also to cut it under water 
when small quantities are required Great caic is always 
necessary in handling this substance, veiy severe burns and 
fatal accidents have resulted from its careless manipulation. 
Phosphorus is insoluble in water, but soluble to some extent 
in ether, benzol, turpentine, and oils. It is freely soluble in 
bisulphide of carbon and chloride of sulphur The fumes from 
phosphorus are poisonous, and frequent inhalation of them 
produces gastro-intestinal irritation and necrosis of the bone, 
and the solid taken internally acts as a very powerful irritant 
poison. It detonates when rubbed with chlorate of potash and 
nitre 

Red or Amorphous Phosphorus . — The wax-like phosphorus 
IS capable under certain conditions of being conveited into an 
allotropic form, and its physical characteristics radically changed. 
This variety is prepared by heating ordinary phosphorus to 
about 445“ F in a current of carbonic acid gab, and main- 
tained at this temperature for some hours. Its specific gravity 
IS increased to 2.2, it undergoes no change when exposed to 
air or light, and does not take fire until a temperature of 
480° F is reached It is unnecessary to preserve this variety 
underwater, and it is noii-poisonous. If heated in air to about 
490“ F,, It is converted into the yellow variety, and bursts into 
flame, giving off white vapours of phosphorus pentoxide. 
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Uses. — The principal applications of [ihosphorus aie in the 
nianufacLuie of lucifer matches, and in the pieparation of the 
Igniting surface on safety match boxes, and is an ingredient of 
certain vermin pastes. It is not greatly used in the laboratory 
It IS used in lecture demonstrations for the preparation of 
phosphuretted hydrogen gas, &c Phosphorus is sometimes 
used, in medicine always, in conjunction with other ingredients, 
and containing -g^jth to j\th of a gram per dose. It is of ques- 
tionable value in diseases, very little being known of its thera- 
peutic action 


POTASSIUM 

Synonyms. — Kalium, K 

Source, — ^This metallic element is oblained by distilling 
caibonate of potash and charcoal m an non retort Carbonic 
OKide gas is evolved, and metallic potassium is condensed 
m special receivers, after which it is redistilled to separate 
impurities 

Characters — Potassium is a remarkable bluish -white 
metal At the ordinary temperature it is soft, and may be cut 
with a knife, the fresh surfaces exhibiting a brilliant metallic 
lustre At low temperatures it is brittle. It has a specific gravity 
of o 865, and an atomic weight of 39.1, and melts at 144“ F., 
and when strongly heated, volatilises and burns with a violet 
flame. It rapidly oxidises on exposure to the atmosphere, and 
has consequently to be preserved m liquids that contain no 
oxygen, such as naphtha. Potassium hasr the remarkable pro- 
perty of decomposing water at the ordinary temperature. If 
a little of the metal is thrown on water, it floats and decomposes 
it so energetically, that the libeiated hydrogen takes fire and 
bums with a violet flame upon the surface of the water, which 
becomes a solution of the hydrate of the metal (caustic potash), 
and which has a strong alkaline leaction 

Uses. — Limited applications For lecture demonstrations 
and certain analytical operations 
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ROSIN 

Synonyms. — Colophony^ Common Resin^ Resma 

Source. — Common resin or rosin is obtained as a lesiduuiii 
in the distillation of oil of turpentine from the crude oleo- 
resinous exudations from the various species of Ptnus 

Oharaoters. — Colophony consists of several resin acids 
and anhydrides, abietic anhydride predominating. It is a 
transparent amber or reddish coloured brittle solid, with a 
specific gravity of from T.04 to i 10 It has a slight odour 
of turpentine, and possesses a peculiar nauseous taste It 
softens at the boiling point of water, and becomes fluid at 
about 275“ F. It burns rapidly when kindled, with a dense 
yellow sooty flame, giving out a peculiar odour It is insoluble 
in water, but is soluble in warm alcohol, acetic acid, and ether 
Treatment with caustic alkalies converts it into a brown resin 
soap, soluble in water 

Common resin or colophony may be taken as a typical 
example, as far as danger from inflammability, transport, &c , 
is concerned, to a number of resinous substances possessing 
more or less similar chemical characteristics, although some 
have notable physical differences Resins which contain 
mucilage or gum are called gum-resins, while those which 
are associated with essential or volatile oils are termed balsams, 
turpentines, or oleo-resins. The following are a list of the 
more important of these bodies — Common Resm or Colophony^ 
Caoutchouc {Indtarubber\ Shellac^ Dammar^ Copal^ Gutta- 
percha^ Benzoin^ Guataaim^ Amber^ Sandarac^ Mastic, Tolu, 

These bodies, which are all more or less inflammable, have 
specific gravities ranging from 96 to 1.24 

Uses, — Resin is a constituent of a number of varnishes 
and soaps, French polishes, plasters, &c Caoutchouc (or 
indiarubber) is manufactured into an endless variety of articles 
Guttapercha is extensively used to insulate electrical wires. 
Guaiacum is used m medicine Amber is a hard resin, and 
is capable of being highly polished, and manufactured into 
useful articles, notably tobacco pipe stems 
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SODIUM, 

Synonyms. — Natriim^ Na. 

Source. — This metallic element is obtained by distilling 
carbonate of sodium and charcoal m an iron retort. Carbonic 
oxide gas is evolved, and metallic sodium is condensed in 
special receivers, after which it is redistilled to separate im- 
purities. It is a constituent of common salt (sodium chloride), 
in which it exists to the extent of 39 3 per cent 

Oharaoters. — Sodium is a bluish-white metal. At the 
ordinary temperature it is soft, and may be cut with a knife, 
the fresh surfaces exhibiting a brilliant metallic lustre. At 
low temperatures it is brittle It has an atomic weight of 23, 
and a specific gravity of 0972 It melts at 207“ F. On 
exi:)osurc to the air it rapidly oxidises, forming sodium oxide, 
and upon heating strongly it bums with a yellow flame It 
decomposes water at the ordinary temperature with the libera- 
tion of hydrogen and formation of sodium hydrate {caustic soda) 
Sodium has not quite so energetic an action upon water as 
potassium. The hydrogen liberated does not inflame unless the 
water is previously heated, or a light applied to the issuing gas 
It should be preserved in naphtha. 

Uses — For the production of aluminium and certain other 
elements difficult of reduction Lecture demonstration and 
in analytical chemistry 


SULPHUR 

Synonyms. — Binmstone^ Flmvci-s of Sulphur^ Sulphur 
Subhmatum^ Sulphur Prccipitatuin^ S 

Sonroe. — Sulphur occurs in nature in a free state in 
abundance, and also m combination with many metals as 
sulphides The principal source of the element is from Sicily, 
where it occurs in beds, running from the southern coast to 
Mount Etna It also occurs in many other volcanic localities, 
such as South America, Mexico, and Italy. 

H 
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Oharaoters. — Sulphur is found in nature m transparent 
yellow crystals, or in yellow amorphous masses Commercial 
sulphur IS termed flowers of sulphur when in powder, and 
brmslone when in round sticks, this variety being very brittle 
There are three allotropic modifications of sulphur known, which 
are distinguished by differences in crystalline form and solu- 
bility in bisulphide of carbon It has an atomic weight of 32 
Native sulphur has a specific gravity of 2.05, artificial crystalline 
needles of the element show a specific gravity of 1.98, and the 
plastic variety, which is insoluble in carbon bisulphide, 1.95 
Sulphur melts at 239" F., and boils and distils at about 836'" F , 
its vapour being of a deep yellow colour It is very inQam- 
mable, and takes fire when heated m air between 435° and 
500“ F., burning with a blue flame and giving off suffocating 
fumes of sulphurous anhydnde When sulphur is heated to 
about 500“ F., and the liquid poured in a stream into cold 
water, it assumes a plastic condition which may be drawn out 
into elastic threads It is insoluble in water, and is a bad 
conductor of heat and electricity 

Uses. — Sulphur has important and extensive applications 
in the arts and manufactures. Large quantities are consumed 
in the manufacture of gunpowder, matches, fireworks, and 
sulphunc acid It is now much applied in the form of candles 
for fumigating infected hospital wards, &c , and for the destruc- 
tion of domestic vermin, the sulphurous vapour from burning 
sulphur being a powerful disinfectant and vermicide. It is 
also much used m medicine, in combination with sugar, gum, 
&c , in the form of lozenges or tablets for certain cutaneous 
complaints 
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BROMINE 

Synonyms. — Bionnm^ Br 

Source. — This element exists in combination with mag- 
nesium in sea water to the extent of ^ to i gram per gallon, 
and also in many brine springs The following is the process 
adopted for its extraction from sea water: — The water, after 
being evaporated so as to remove the crystallisable salts, such 
as sodium chloride, &c., the mother liquor, which is called 
bittern^ and contains all the bromine, is exposed to the action 
of chlorine gas By this means the bromine is liberated from 
Its combination with magnesium, and gives to the solution a 
yellow colour. The solution is now agitated with ether This 
extracts the bromine, and the ethereal solution being speci- 
fically lighter than the liquid, it floats on its surface The 
heavier saline solution is now tapped off through a separator, 
and the bromine solution agitated with a solution of caustic 
potash. The yellow colour soon disappears from the ether, and 
the bromine enters into combination with the potash in the 
aqueous solution. The ether may be separated and used over 
again for fresh quantities of bittern, and the potash solution 
can also be used for further extractions When the latter 
becomes nearly saturated with bromine, it is evaporated to 
dryness and gently ignited. It is then mixed with peroxide 
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of manganese The whole is now transferred to a retort, 
sulphuric acid added and distilled, and the dense brown fumes 
of bromine condensed in receivers kept cool by ice. 

Oharaoters. — Bromine is a very dark, heavy, red liquid, 
and gives off dense red fumes which are extremely irritating 
to respiratory organs and eyes It corrodcb the skin and pro- 
duces a yellow stain, and is a powerful irritant poison It 
is not inflammable, neither will it support combustion Its 
atomic weight is 8o, and is three times as heavy as water. It 
boils at 145“ F, and freezes at 19“ F It is soluble m cold 
water to the extent of about 3 per cent , and gives it a brownish 
red colour, the specific gravity of a saturated solution being 
I 024. It is freely soluble in ether and alcohol Bromine 
combines with many metals, directly producing bromides. It 
is an important oxidising agent, and bleaches several vegetable 
colours. 

Uses. — Bromine is principally used as an oxidising agent, 
and is an indispensable reagent of the analyst 


PEROXIDE OP HYDROGEN 

Synonyms . — Hydrogen Dtoxtde^ Hydroxyl^ Oxygeriaicd 
Watery 

Source — This oxide of hydrogen was discovered by 
Th^nard, who prepared it by decomposing the peroxides of 
the alkaline earths with dilute acid 

For the preparation of the pure oxide carbonic acid is most 
suitable. An abundant stream of the washed gas is passed 
through distilled water in a beaker. To this solution finely 
powdered banum peroxide is added from time to time in very 
small quantities, so that there is never any great excess present 
in the solution containing hydrogen peroxide, which m such 
case would decompose into water, with the evolution of oxygen 
After this operation has been carried on for some time, the 
barium carbonate is filtered off, and the solution evaporated in 
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vacuo over sulphuric acid until the liquid assumes a syrupy 
consistence 

Hydiogen peroxide cannot be preserved long m this con- 
dition. In order to preserve it, it must be diluted with water, 
and made slightly acid with hydrochloric acid Even in this 
state It gradually decomposes, especially when exposed to light. 
Percliloride of mercury preserves a strong solution of the per- 
oxide 

Oharaoters. — The most concentrated solution of hydrogen 
peroxide is a syrupy liquid of specific gravity 1.453, molecular 
weight being 34. It does not freeze at -22“ F In vacuo it 
volatilises unchanged 

It has a harsh, bitter taste, and corrodes the skin, and is a 
powerful disinfectant 

Hydiogen peroxide slowly decomposes If very dilute, it 
may be kept indefinitely Very dilute solutions may be even 
boiled without change, 

Concentrated peroxide of hydrogen rapidly evolves oxygen 
at 70" R Heated quickly to 212° F., oxygen is evolved with 
explosion 

One volume of the most concentrated solution gives 475 
volumes oxygen at 32“ F. and 760 mm Hydrogen peroxide 
IS soluble m all propoitions of water, also in alcohol, but it 
slowly reacts with the alcohol Is slightly soluble in ether. 

An acidified solution of hydrogen peroxide is decomposed 
into oxygen and hydrogen by electrolysis 

Uses. — Hydrogen peroxide is used for restoring the while 
colours m pictures that have turned grey or black It is some- 
times used for cloth bleaching. Hydrogen peroxide has been 
used in medicine, but at present only externally It is also the 
chief constituent of the “sanitas disinfectants ” 
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COMMON SUBSTANCES 

LIABLE TO 

-SPONTANEOUS” COMBUSTION. 

There are substances under certain conditions which oftei 
Ignite without any apparent cause ; but like all other effects, thi 
too has Its cause. Many serious conflagrations have been tracei 
to purely natural causes , and we frequently hear of the “ spon 
taneous ” combustion of coal, oily goods (waste, rags, felt, &c ) 
hayncks, &c., that is, they have ignited without the necessit 
of application of flame from any external source The explana 
tion of the causes of these, shall we say self-igniting fires, ma 
be generally summarised as follows — 

Many substances have the property of absorbing or com 
bining with the oxygen of the atmosphere at ordinary tempera 
tures. This combination results in the production of heat, an< 
if circumstances are favourable to rapid oxidation, the intensit 
of heat developed is often sufficient to inflame them or suL 
stances in immediate contact The essential conditions neces 
sary for the propagation of an amount of heat sufficient to bnn 
about inflammation of a body left to itself at the ordinar 
temperature are : — 

(i.) It should be porous, or finely divided, so as t* 
expose a large area to oxidation 
(2.) That to prevent the dissipation of the heat c 
chemical action, the seat of combustion shoul 
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be surrounded by a porous non-conducting body 
capable of inflammation, which may be the same 
material, such as a heap of coals, charcoal, or 
vegetable black , or a different material, as exem- 
pli fled in a heap of oily waste, rags, or sawdust. 

(3 ) Access of air is in most cases necessary, but not 
in sufficient amount or current to carry away the 
heat as quickly as it is produced. 

(4 ) A certain degree of dampness appeals to be neces- 
sary in certain cases, while moisture in some 
instances retards or prevents combustion 

The following are particulars regarding the more common 
substances liable to inflammation consequent upon rapid 
oxidation ; — 


GOAL. 

This well-known and indispensable combustible mineral is 
of vegetable origin, and is the result of the decomposition of 
organic matter in the carboniferous period of the geological 
carboniferous age, and is found in numerous localities as seams 
of various thicknesses and depths m the crust of the earth. 
The principal constituents of coal are carbon, hydrogen, oxygen, 
nitrogen, sulphur (present principally as iron pyrites — disulphide 
qftro?i)i and ash. The proportions of these constituents vary 
greatly, depending as to how complete or otherwise the natural 
carbonisation of the original vegetable matter had taken place. 
The more complete is the change, the more carbon will be 
found m the coal, the less inflammable will it be, and vice 
versd Coal may be divided into four classes, depending upon 
the amount of volatile matter (gas, tar, &c.) that is given off 
when heated out of contact with the air. They are : — 

(i ) Cannel Coal (parrot coal, horn coal), or highly 
bituminous coal, yielding over 40 per cent, of 
volatile matter. 

(2 ) BiUimtnous Coal (gas coal, house coal), yielding 
from 30 to 40 per cent volatile matter. 
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(3 ) Seim-bituminous Coal (steam coal), yielding from 
15 to 20 per cent volatile matter 
(4.) AnihraciU Coal^ yielding from 5 to 10 per cent, 
volatile matter. 

The causes of the production of the heat necessary to 
initiate the spontaneous ignition of coal have given rise to 
much discussion. The heat evolved consequent upon the 
oxidation of the iron pyrites (disulphide of iron, brasses) 
present in more or less quantity in piactically all coals, is 
generally credited with being the primary cause of the “spon- 
taneous” conflagration in coal heaps, ships’ cargoes, &c In 
addition to the heat evolved during the oxidation of pyrites, 
the products of the oxidation disintegrates the coal, making 
room for the admission of more air, and thus heat is developed 
m the coal until the point of ignition is attained. Moisture 
enhances the oxidation of pyrites Whether the presence of 
pyrites is absolutely necessary or not in order to produce 
sufficient heat conducive to the spontaneous ignition of coal 
heaps, there can be no doubt that in consideration of the 
fact of Its proneness to oxidation, and that it is present in 
more or less quantity m all coals, the majority of cases of 
combustion are attributable to it. Therefore a 
highly pyritic coal must be considered hazardous for stoiage, 
and as a cargo. 

The Royal Commission of 1875, appointed to inquire 
into the question of spontaneous combustion m coal cargoes, 
reported : — 

“Having completed our inquiry into the various questions 
embraced by the terms of the reference to us, we beg to lay 
before your Majesty a summary of the conclusions at which we 
have armed — 

“(i) That certain descriptions of coal are intrinsically 
dangerous for shipment on long voyages 

“(2.) That the breakage of coal in Us transport from the 
pit to the ship’s hold, the shipment of pyiitic coal in a wet 
condition, and especially ventilation through the body of the 
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coal cargoes, conduce to spontaneous combustion, even though 
the coal may not be unfit for conveyance on long voyages 
“ (3.) That spontaneous combustion in coal cargoes would 
be less frequent if regard were had by shipowners and under- 
writers to the facts. 

“ (4 ) That when coal is being carried on long voyages the 
temperature in the various portions of the cargo should be 
tested periodically by the thermometer and registered in the 
log. 

“ (5 ) That with a \iew to guard against explosions, fiee and 
continuous egress to the open air, independent of the hatch- 
ways, should be provided for the explosive gases, by means of 
a system of surface ventilation, which would be effective in all 
circumstances of weather. 

“(6 ) That in order to make known the desciiption of coal 
liable to combustion, the Inspectors of Mines should be in- 
structed to hold inquiry into all cases of spontaneous com- 
bustion occurring in cargoes of coal taken from their lespective 
districts, exporters being requiied always to record on their 
specifications the denomination of the coals forming the cargo 
“ (7.) That no additional legislation with reference to the 
conveyance of coal by sea is required, unless for the purpose of 
giving effect to our pioposals with regard to the inquiries by 
Inspectors of Mincb, and to the fuller specification of coals 
entered outwards at Her Majesty’s Customs ” 

In his work on “ Spontaneous Combustion and Explosion 
in Coal Cargoes,” Mr Rowan reviews the rcpoit of the Royal 
Commission of 1885 with the following conclusions * — 

“ That spontaneous combustion may arise from two 
sources — 

“ (i ) Sulphurous oxidation^ or the oxidation of some of 
the sulphur compounds existing in the coal 

“(2 ) Cell honaceous oxidation^ or the absorption and con- 
densation of atmosplieric oxygen by the carbon poics of coal 
“Under ceitain conditions both of these actions arise, 
aciompanied by the evolution of heal, and such evolutions of 
temperature can be induced os to result in the ignition or 
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combustion of the coal I think it is demonstrated that 

in the majority of cases ignition has been inaugurated by the 
oxidation of the iron pyrites commencing at some particular 
though capricious spot, tliat the heat so generated has gradually 
accumulated and accelerated the oxidation, and that sufficient 
heat has been transmitted to start (it may be) carbonaceous 
oxidation as well, that m the confined conditions of ihe coal 
holds, where this has been taking place, the heat so produced 
has likewise determined, m parts of the cargo, the destructive 
distillation of the coal, thus evolving products of a highly 
inflammable and explosive nature , and those actions have often 
finally culminated m the cargo suddenly ‘bursting out into 
flames all over.* This has frequently been preceded by ex- 
plosions, and sometimes also followed by repeated explosions, 
even after all the hatches have been blown off ” 

OHAROOAL, BONE BLAOK, LAMP BLACK, 
VEGETABLE BLAOK. 

These substances, which are so porous as to absorb and 
bring considerable quantities of oxygen from the air m intimate 
contact \Mih them, often uniting and developing sufficient heat 
to cause spontaneous combustion, are essentially one and the 
same substance, viz , carbon This element is a constituent of 
all vegetable and animal matters, from which it can be obtained 
commercially m various degrees of porosity and purity, and 
known under various names. 

Charcoal. — This product is largely produced for the 
manufacture of gunpowder, by heating billets of wood out of 
contact with air, until all bituminous matters are eliminated. 
The resulting residue consists of a black, hard, and brittle mass 
of charcoal, which still retains the shape of the original wood, 
and which burns, when kindled in air, with practically no flame. 
Besides carbon, it contains a notable quantity of mineral 
matter, which is an essential constituent of all vegetable 
substances, together with smaller quantities of hydrogen and 
oxygen that are not perfectly eliminated during the heating. 
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Charcoal is extremely porous, and has the property of absorb- 
ing considerable quantities of various gases and vapours, and 
its absorbent powers varies according to the kind of wood from 
which It was produced The charcoal produced from cocoa- 
nut shells appears to be the most porous kind The following 
tabic shows the number of volumes of various gases absorbed 
at the ordinary temperature by one volume of charcoal made 
from boxwood . — 


Ammonia - 

90 

Hydrochloiic acid - 

- 8 s 

Sulphurous acid 

- 6 s 

Sulphuretted hydrogen 

55 

Carbonic acid 

35 

Carbonic oxide 

94 

Oxygen 

9 2 

Nitrogen 

7 5 

Hydrogen - 

I 75 


Charcoal m sticks is less dangeious than when in powder. 
If charcoal be in a powder, and stored in a heap in quantities 
above 50 lbs., absorption of atmospheric oxygen takes place, 
so rapidly as to often cause spontaneous ignition, external 
warmth of course enhances this risk Charcoal, if desired to 
be kept in any quantity, should therefore be stored in small 
lots in isolated and fireproof buildings. 

Bone Black {Ammal Charcoal^ Ivory Black ). — This 
substance is prepared by heating bones, hoofs, skins, ike , out 
of contact with air. Various gases, water, and tarry matters are 
eliminated, and the carbonaceous residue of bone black in the 
form of small grains is left in the retort, together with the mineral 
matter (phosphates, &c,), originally present in the bones, &c 
This substance is used for decolounsing and clarifying organic 
liquids, such as syrups, &c. When slightly damp or oily, it is 
very liable to ignite spontaneously. 

Lamp Black. — This variety of carbon is pioduced from 
the incomplete combustion of bone oil, coal tar, &c., the 
smoke from which is received m suitable chambers, where the 
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lamp black deposits in a fine state of subdivision Formerly, 
It was obtained from the soot of badly trimmed oil lamps. It 
IS used for making fine black paints When moist or con- 
taminated with oil, It IS very liable to become heated to the 
point of combustion by the oxidising agency of the air. Many 
serious fires have resulted from the want of knowledge as to 
the hazardous nature of this material It should be stored in 
dry metallic vessels in small quantities out of contact with air 

Vegetable Black is produced m a similar manner to 
lamp black, principally from oils Frankfort black is produced 
from wine lees and twigs, almond and peach stones, &c., by 
burning and grinding to powder. It may be considered to 
have the same properties as lamp black 

Soot, Powdered Goal, and Ooke aie also similar 
bodies, and liable under certain conditions to become spon- 
taneously inflammable 


OILY GOODS. 

A frequent source of fires is the spontaneous ignition of 
various materials more or less saturated with oils or fats The 
following is a list of common materials of this class, which 
when containing oily matter, and when under favourable 
conditions, will often ignite naturally — Waste, tow, rags, saw- 
dust, shavings, cotton and woollen cloth, roofing felt, and in 
fact all porous combustible bodies containing any oily or 
resinous substance, having an affinity for oxygen. All vegetable 
and animal oils have more or less affinity for oxygen, while 
those produced from the distillation of petroleum and shale 
are practically unacted upon by the element. The oils which 
oxidise m the air most rapidly are the vegetable drying oils, 
such as linseed, hempseed, poppy oil, &c Now this gradual 
oxidation of oils is always accompanied with moie or less heat, 
and if a large area of oil is exposed to the action of the air, as 
is the case when associated with the above-mentioned materials, 
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oxidation proceeds so rapidly as to produce an accumulation of 
heat often sufficient in intensity to cause inflammation. 

The chances of spontaneous ignition of oily materials in 
heaps or bales is greatly enhanced when under the influence 
of artificial heat from the sun’s rays, steam or hot water pipes, 
boilers or flues 

The following arc results of some interesting experiments 
conducted by Mr J. J. Coleman and Dr Young, to ascertain 
the time and temperature necessary that combustible fibre 
saturated with various oils would become spontaneously in- 
flammable Waste was saturated with different oils, and 
susiiended m a chamber heated to the temperature of boiling 
water, and the time and temperature noted when the oleaginous 
material entered into combustion — 


Oil and Medium 


Entered into | At a tem- 
combustion after pemturc of 


Colton waste saliimted with whale oil - 
Colton waste saturated with olive oil - 
Olive oil and 20 per cent mineral oil - 
Olive 50 per cent , and mineral 50 per cent - 

Wool waste and seal oil - - - - 

Wool waste and whale oil - 

Wool waste and cottonseed oil 

Wool waste and olive oil - - - 

Wool waste and refined rape oil - 

Wool waste and crude rape oil - 

Wool waste and cottonseed 80, and mineral 20 

Jute waste with whale oil - 
Jute waste with 50 per cent whale and 50 per 
cent, mineral 


3 hours 

329° V 

4 » 

3 St“F 

8 „ 

351 “ F 

No change after 

200 F 

26 hours 

3 » 

381° F 

3 sj 

3?°°F 

5 11 

352 F 

7 » 

351° F 

6 I. 

351“ F 

8 » 

32s” F 

No change after 

200 F 

26 hours 


8 „ 1 

356° F. 
200 F 

No change after 

26 hours 

1 


In a chamber with a tcmpeiature varying from 130” to 170" 
F., the following results were obtained ; — 

Boiled linseed oil on cotton wool ignited in hours 
Raw „ „ „ 4 )) 

I^ard oil „ „ 4 ), 

Colza ,, }, ], 6 ,, 


Olive 
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Seal oil and mineral oil in equal parts on cotton would not 
Ignite. 

In a chamber heated from 180" F to 200“ F., the following 
results were obtained — 


Colza oil on wool ignited in 

6 hours 

Olive oil on cotton ,, 

2 „ 

Olive oil on wool „ 

7 >1 

Seal oil on wool „ 

3 >1 

Whale oil on jute ,, 

9 » 

Whale oil on cotton „ 

3 » 

Cottonseed oil on wool „ 

5] 


Tlie following were not ignited by twenty-four hours’ 
exposure in the hot air chamber — 

Olive oil and mineral oil, equal parts, on cotton 
Colza oil and 20 per cent mineral oil on wool 
Seal and mineral oil, equal parts, on wool 
Whale and mineral oil, equal parts, on jute. 

Cottonseed oil and 20 per cent, mineral oil on wool 

It will be seen from the above results that the rapidity of 
oxidation depends not only upon the kind of oil, but also upon 
the nature of substance with which it is saturated, and that 
mineral oil (which has no affinity for oxygen), when present 
with fatty oils on waste, &c , either retards or prevents spon- 
taneous ignition altogether. 

Oily and dirty waste or rags of all kinds should not be 
allowed to accumulate m heaps on an inflammable body , but 
should, if necessary to be stored, be kept in metallic vessels, 
in corrugated iron or other sheds, away from other buildings 
liable to be affected by fire If dirty and oily waste be not 
required for the recovery of the oil, &c , it contains, it should 
be burnt, preferably under boilers. 

HAT. 

This is an inflammable material which is frequently found 
ablaze brought about by heat produced resulting from the 
chemical action termed fermentation, when the hay is stored 
away in a damp state 
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If hay or other cut grasses be properly cured or dried prior 
to storage, and kept dry, there can be no fear of ignition unless 
from lightning, a spark, or other external means. The heat 
generated in a heap of damp hay may be explained as 
follows — 

Organic matter in a damp state, when exposed to the air, 
decomposes, with ihe liberation of carbonic acid and other 
bodies This decomposition, winch is always accompanied by 
the development of heat, is termed fermentation^ a process 
brought about by the development and sustenance of micro- 
scopical organisms upon the organic substance Now, if there 
is anything fatal to the growth of fermentivc micro-organisms, 
It IS absence of water, without which the germs cannot absorb 
the nutriment necessary for their vital support Hence it is 
that the farmer, when the weather is favourable, endeavours 
to get his hay thoroughly desiccated before it is raked up for 
stacking 

Should the hay be stacked in a damp state, fermentation 
would eventually develop itself. Here heat is generated, and in 
the centre of the stack it has no vent for dissipation, and 
consequently accumulates until the temperature rises sufficiently 
high to cause a smouldering or charnng combustion. This 
action gradually increases until the dry hay, and some of the pro- 
ducts of its destructive distillation produced in the immediate 
neighbourhood of the incipiently burning nucleus, is raised to 
the point of ignition, and the haystack is soon in flames. It 
IS not only necessary to store hay in a dry state to prevent 
fermentation, but that it should be kept dry, since it is now 
generally agreed that dried or cured hay, on becoming again 
wet, can, under certain conditions, give out heat sufficient to 
cause spontaneous ignition 

These remarks apply also to a number of other vegetable 
and animal substances, when stored or conveyed m bulk, such 
as Bark^ Esparto^ and other Grasses^ Barley and Gram of all 
kinds ^Roasted and Ground Coffee^ Barley ^Rice^ Peas^ Date-stones^ 
Beans^ and Acorris, Rubbish heaps of all kinds containing 
Vegetable and Anmal Refise^ Guatio. 
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SPENT OXIDE. 

This substance results from the purification of coal gas from 
sulphuretted hydrogen with peroxide of iron , the natural \ancty, 
called “ bog oxide,” obtained from Ireland, being that mostly 
used in this countiy for the purpose An examination of a 
sample of bog oxide by the writer was found to consist of 15 
per cent, organic matter, 27 per cent, of peroxide of iron, and 
50 per cent of water. In the purification of the gas, the oxide 
IS spread in layers of about 10 inches over perforated trays, 
placed one above the other, in the “purifiers.” The sulphuretted 
hydrogen present in the coal gas, on coming in contact with 
the oxide of iron, combines with it, forming persulphide of iion, 
and after it ceases to absorb any more of the gas it is taken 
out and oxidised in the air. By this means the sulphide of 
iron IS reoxidised to peroxide, and free sulphur liberated, and 
may be again used for gas purification, and the reoxidisation 
repeated several times until the accumulation of free sulphur 
retards further absorption of sulphuretted hydrogen The free 
sulphur in “spent oxide” ranges from 45 to 55 per cent. 
Great care should be taken that the reoxidisation takes place 
gradually and in a fireproof locality, because the heat given out 
during oxidation has often been sufficient to cause “spontaneous 
combustion.” 


FELT. 

Many cases of fires resulting from spontaneous combus- 
tion of felt are on record One case came undei the writer’s 
observation some time ago, when a fire broke out in a railway 
shed in which were bales of roofing felt. The felt contained a 
large quantity of resin ; there was no external source of fire , 
and all the circumstances tended to show that this was a clear 
case of “ spontaneous combustion ” 

A memorandum was issued by the Marine Department of 
the Board of Trade, in June 1885, respecting the transport of 
what is known in commerce as inodorous felt, in which it was 
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stated that the attention of the Board having been called to 
several well-authenticated cases of spontaneous combustion 
occurring in the material referred to, they had caused inquiiies 
to be made upon the subject The particulars relating to a 
fire on board the S S “Gulf of Venice” ^\ere set out in detail 
as an example of the danger which is known to arise fiom the 
shipment of the material In that case the felt was manufac- 
tured in Belfast, and sent to London by sea It was there 
transhipped to the “Gulf of Venice,” which vessel cleared in 
September 1883, via the Suez Canal, for Australia The 
material was described at the Custom House as “ felt, woollen 
manufactures,” but on the bill of lading simply as so many 
cases of felt The insufficiency of this marking is apparent, as 
on examination it was found that the material was made from 
the refuse of flax, treated with resin previously moistened with 
oil Inodorous felt is generally made from these materials, 
but the refuse of jute is sometimes substituted for the refuse of 
flax, and various descriptions of oil (including paraffin) are used. 

The following IS an account of the fire, extracted from the 
official log book — “On the 15th October 1883, the vessel 
being in the Indian Ocean, the chief officer reported that smoke 
was coming out of the forward ventilator on starboard side in 
No. I ^tween decks At once directed the hatches to be taken 
off, and had the fire hose played in the part of the hold where 
the body of the smoke was most dense. After a few minutes, 
finding It had the desired effect, stopped playing water in the 
hold, and began taking the caigo on deck After a short time 
came on the burning portion of the cargo, which was a bale of 
felt, and it was on fire right in the middle of one of the bolts 
of felt in a case. Had it removed on deck and thrown over- 
board. Examined the other cargo around it, but found no 
more heated. Had all that had been wet with the hose brought 
on deck to dry, They were all more or less cut with hooks while 
being got on deck before the burning bale was got at. On the 
17th October, while examining the fore hold where the fire 
had been on the 15th, found another bale of same mark as 
that on fire before very much heated and commencing to let 

I 
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out smoke Brought it on deck, with six moie of the buine 
quality, and having cut them ojien, found them greatly heated 
over 210“ Deeming them not safe to again stow with any 
other cargo, had them all hove overboard On the 24th 
October 1883 found that fire had again broken out in fore 
hold No I Got the cargo on deck from the lower hold and 
got at the cause of the fire — a bale of felt. Got it on deck and 
hove it overboard. Stowed cargo on deck, and covered it over 
with sails.** 

It IS to be noted that no claim was made for the non- 
delivery of the shipment either in Australia or in the United 
Kingdom 

The master, previously to throwing the felt overboard, cut 
samples from the burning bales, portions of \Nhich came into 
the possession of the Board of Trade, and were submitted to 
ex[)erts connected with the felt trade, all of whom expressed 
the opinion that it was a dangerous material to slnp, and very 
hable to spontaneous combustion 

At a special meeting of the Feltmakers* Association, held 
in London on i8th January, attention was called to the fiequenl 
occurrence of spontaneous combustion in inodorous felt on 
board ship, and the following resolutions were unanimously 
adopted — 

^(i ) “lhat inasmuch as inodorous felt is liable to spon- 
taneous combustion, in future no inodorous felt 
be shipped to foreign ports ** 

(2 ) “ lhat the follo^vlng notice shall be placed on all 
letters relative to inodorous felt for shipment 
abroad 'Inodorous felt, being hable to spoil 
taneous combustion, should not be shipped for 
transmission abroad, but if you wish to do so, 
please see the Merchant Shipping Act of 1873, 
Sections 23 and 24 * This notice to be printed 
in red and pasted on the invoice of all orders, 
^\here there is the slightest suspicion that it is 
intended for transmission abroad ** 
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It was also subsequently agreed to prominently mark on 
each frame the words “inodorous felt” in red letters if inches 
long 

Ihe memorandum pointed out, however, that inodorous 
felt should not be confounded with tarred roofing and sheathing 
felts, which (so far, it was said, as the Board of Trade had been 
able to ascertain) are not liable to spontaneous combustion 
Inodorous felt, although used as a roofing felt, can generally 
be distinguished from other kinds by its lighter colour, and if 
the precautions in marking, which the Feltmakers’ Association 
have agreed to adopt, be observed, it was hoped by the Board 
that cases of fire originating in this article on board ship might 
for the future be avoided 

I'he Board of Trade have also issued the following instruc- 
tions to Detaining and Emigration Officers at the several portb 
to the transport of inodorous felt — “ It should on no account 
be treated as general cargo, and covered with other goods 
Emigration Officers should not allow inodorous felt to be 
loaded on board passenger ships (see Section 29 of the 
Passengers Act, 1855), and in the event of the material being 
m any case shipped in such a manner as, in the opinion of a 
Detaining Officer, to render a ship unfit to proceed to sea 
without serious danger to human life, he should not hesitate to 
order provisional detention, if necessary, under Section 6 of the 
Merchant Slnpping Act, 1876, referiing to the Board of Trade 
if he IS in doubt or difficulty ” 
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An explobivc is ii body winch, under favourablu (‘oiuliLions 
necessary for iLs dci oniposition (oi foiubin.ilinn), (aii give lisc 
to a sudden increase iii prcbsuie ni surroinuling air oi gases, 
consequent upon the violent and sudden expansion ol the 
pioducts of such deconii)Obition (or combination). 'I’lie “ ICx- 
plosives Act, 187s,” defines the term ‘‘explosives** as follows; — 

(r.) “Means gunpowdei, nitro-glyceiine, dynamite, gun- 
cotton, blasting powdeis, fulminate of mercury, or other nietals, 
coloured fires, and every other substance, whether similar to 
those above mentioned or not, used or manufactured with a 
view to produce a practical effect by explosion or a iiyiotechnic 
effect, and 

(2.) “Includes fog signals, fireworks, fuses, loi’kets, pel- 
cussion caps, detonators, cartridges, ammunition ol all descrip- 
tions, and every adaptation or preparation of an explosive ns 
above defined.” 

In popular language, exidosives are classified into “ high ” 
and “low,” which may be represented by the prototypes dyna- 
mite and gunpowder respectively. 

The classification of explosives referred to in the JJye-laws, 
on page 291, as conUuned in an Order of Council, dated sth 
August 187s, is divided into eight classes, each class being 
somewhat similar in composition and general properties, 
although known under a great variety of fancy names, 'fhe 



EXPLOSIVES 133 

following are the titles of the eight classifications recognised by 
the Government — 

Class I. — Gunpowder class 

Class II — Nitrate-mixture class. 

Class III — Nitro-compound class 
Class IV — Chlorate-mixture class 
Class V — Fulminate class. 

Class VI. — Ammunition class. 

Class VII — Firework class 

Wc shall now give a description of each of the classes as to 
properties, composition, &c., with the definitions as contained 
in the said Order of Council — 


I.-QUNPOWDER CLASS. 

The term “ gunpowder ” means exclusively gunpowder 
ordinarily so called 

Gunpowder is a mechanical mixture of nitre, charcoal, and 
sulphur. Good charcoal obtained from dogwood, willow, or 
alder, is the best for the purpose, the sulphur preferred is that 
which has been distilled and ground to a fine meal , and nitre 
only of the first quality is employed 

The proportion of these ingredients vanes m different 
countries, and also according to the purpose for which the 
gunpowder is proposed to be used 

The following table shows the percentage compositions of 
gunpowders of various countries • — 


English and Austrian (musket) 
Prussian (musket) - 
Swedish (musket) - 
Chinese - - - - 

French (musket) 

„ (sixirting) - 
,, (blasting) ■ 


Nitre 

Sulphur 

Charcoal 

75 

10 

15 

75 

n 5 

13 5 

75 

9 

16 

75-7 

99 

14.4 

75.0 

12.5 

12.5 

76.9 

96 

13.5 

62 

20 

18 
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The products of combustion of gunpowder are very compli- 
cated, the composition varying according to the manner in 
which the powder is fired Karolyi, Nobel, and Abel suc- 
ceeded in making an analysis of the pioducts of combustion of 
gunpowder 

The following shows some of the results obtained by firing 
three kinds of powder under the conditions of artillery prac- 
tice • — 

(i ) Composition of the Powder Used 



Ordnance Small Anns Pelihla Powdoi 


Powder 

Powder 

(Noble and Abel) 

Nitre 

- 73 78 

77 15 

74 67 

Sulphur - 

- 12 So 

8.63 

10 07 

/Carbon 
o J Hydrogen - 
J 1 Oxygen - 

- 10 SS-j 

II 781 

12 I2T 

- ossi 

- I 82 

-1339 

1 79 

■1427 °JJ[h 22 

Ush . - 

■ 0 31J 

0 28-^ 

0 23-' 

Water 



09s 


99 97 

IOO 05 

99 Qi 


(2 ) Products of Comiiustion of ioo Parts iiy Weiuht. 


Ordnance 

Small Arms 

Pebble Pow( 


Powder 

Powder 

(Noble and A 

Nitrogen - 

9 77 

10 06 

11.39 

Carlxinic Acid - 

17 39 

21 79 

27 70 

Carlxinic Oxide 

2 64 

I 47 

4 73 

Hydrogen 

0 II 

0 14 

0 05 

Sulph Hydrogen 

0 27 

0 23 

0.84 

Marsh Gas 

0 40 

049 

0 12 

Total Gaseous - 

3058 

34 18 

44-S3 

Ammonic Sesquicar- 




bonate - 

268 

2 66 

0 04 

Potassic Sulphate - 

36 9 S' 

36 17 

658 

,, Carbonate - 

1940- 

20 78 

3098 

,, Thiosulphate 

28s 

I 77 

3 38 

„ Sulphide 

0 II 


lO'SS 

Charcoal - 

2 57 

2 60 


Sulphur - 

4.69 

I 16 

340 

Loss 

0 17 

068 

. 

Potassic Sulphocyanate 


0 13 

,, Nitrate 



0 II 

Total Solid 

6942 

65 82 

55 'i 7 
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(3 ) Products or Comhustion 

nv VOIIIME IN 

100 OF Gas 


Ordnance 

Sinall Arms 

Pebble Powder 


Powder 

Powder 

(Noble and Abel) 

Nitrogen - 

■ 37 58 

35 33 

32 19 

Carbonic Acid - 

- 4274 

48 90 

4982 

Carbonic Oxide 

- 10 19 

5 18 

13 36 

Hydrogen 

■ 5 93 

6 90 

2 08 

Sulphuretted Hydrogen o 86 

0 67 

I 96 

Marsh Gas 

2 70 

3 02 

0 58 


100 00 

100 00 

99 99 


IL -NITRATE-MIXTURE GLASS. 


The term “nitrate-mixture” means any preparation, other 
than gunpowder ordinarily so called, formed by the mechanical 
mixture of a nitrate with any form of caibon or with any 
carbonaceous substance not possessed of explosive properties, 
whetlier sulphur be or be not added to such preparation, and 
whether such preparation be or be not mechanically mixed with 
any other non-explosive substance 

The nitrate-mixture class comprises such explosives as 
Pyrolithe, Pudrohthe, Poudre Saxifragine, and any preparation 
coming within the above definition 

The principal difference in the composition of these powders 
to ordinary gunpowder is the substitution of a part or whole of 
the nitrate of potash by other nitrates, such as those of sodium, 
ammonium, and barium Nitrate of sodium and ammonium 
arc rather deliquescent salts, and powder made from them 
would soon get damp when used in the same manner as 
ordinary powder in such climates as England. In tropical 
climates there would be some advantage in their use, sodium 
nitrate being considerably cheaper than potassium nitrate , and 
it IS stated that powder made with sodium nitrate is about one- 
third stronger than when produced from nitrate of potassium. 

The following is a list of names of the vanous powders 
coming under this class — 


Aix-la-Chn])clle Powder 
Amide Powder. 
Ayontuic. 


Bennett’s Powder, 

Blcckina.nn’B Powder (also called 
Ilaloxylmc) 
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Bolton’s Po^^de^ 

Brandeisl’s Powder 
Courlreillc’s Powder (also called 
Triumph Safety Powder) 

Davey’s Po^^der 
De Terra’s Powders 
De Tret’s Powder (also known as 
Pyronome) 

DieckerhofPs Powder 

Diorrexin 

Eaton’s Powder 

Ejs’er’s Powder 

Espir’s Powder 

Freiberg Powder 

Gacon’s Powder (Grenadine) 

Gallahir’s Powder 

Gemperl^ 

Glycero-nitre (also known as Fortis) 
Fortis. 

Forlisine (originally termed Fortis 
3 und 4) 

Haloxyline 
Hardy’s Powder 
Harrison's Powder 
Heraklin 

Johnite (also called Jahnit). 

Klips 

Lcdent 

Liesch’s Pow der (also called Petralit) 
Lithofracteur 


Lobb’s Powder 
Maxim’s Powder 
Miller’s Powder 
Murtincddu’s Powders 
Nobel’s Powder 
Oliver’s Powder 
Oriental Powder 
Oxland’s Powder 
Petralite. 

Pudrolithe or Rock Powder 
Pyrohthc 
Pyronome 
Pyronitrinc 
Roberts’ Powder 
Rock Powder (Pudrolithe) 
Rolmndis Pnwiler (Bnse-rocs) 
Safety Blasting Powder (Carbo- 
azotine) 

Saxifragine 
Schiiflcr’s Powdeis 
Soulagcs 
Starch Powder 
Sulphurite 
Violette’s Powder 
Vulcanite 
Wet/ler Powder 
Windsor’s Powder 
Wynont’s Powder 
Xanthine Powder 


The majonty of these powders do not get beyond the 
Patent Office and the experimental stage The following is a 
list of the more notable vaneties of this class, showing their 
compositions — 


“Amide Powder ” 


“Bennett's Powder.” 


Saltpetre - - - loi parts Saltpetre 

Nitrate of Ammonia - So ,, Sulphur 
Charcoal - - - 40 „ Charcoal 

Lime 


- 65 parts 

- 10 „ 

■ 18 „ 


■ 7 
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“Bolton’s Powder.” 


Carbonate of Copper 

- 8 parts 

Ciraphitc 

- 10 „ 

Preparecl Quicklime 

- H >1 

Alum 

• 50 .. 

„ Sugar 

■ 350 „ 


I Nitrate of Sock - - 350 parts 

Soda Ash • • - 20 ,, 

Ferrocyanule of Potassium 300 ,, 

Charcoal - • - 3 ^ >» 

1 Carhonate of Potash - 450 i» 


“ Courtreille’s Powder” (Triumph Safety Powder). 


Nitrate of Soda or Potash 60 to 75 parts 

Sulphur - - - - - - - - 10 to 12 II 

Charcoal - - * . . - 7 to 10 ,, 

Peat and Hard Coal 9 to 12 n 

“ Combi ntjfl Metallic Sulphate ” 2 to 4 i, 

Oleaginous Matter, animal or vegetable (or tar), refined or 

crude to 3 „ 


“Brandeisrs Powder 


Saltpetre 

Sulphur 

Sugar 


16 parts 

2 ,, 

3 >1 


“Davey’s Powder.” 


Saltpetre - - - 64 parts 

Sulphur - - - 16 ,, 

Charcoal - - - 12 u 

Fluor, Bian, or Starch - 8 ,, 


“ Pyronome ” 

Nitrate of Soda - - 52 5 farts, 

Spent Tan - - - 27 5 ,, 

Sul]ihur - - - 20 o ,1 


Espir’s Powder ” 

Nitrate of Soda - - 60 parts 

Sulphur - - - ■ 14 i» 

Sawdust - - - 26 ,, 


“ Diorrexm 


A B 

Nitrate of I'otash and Soda 75 60 

Sulphur - 

- 12 12 

Sawdust - 

- 13 10 

Charcoal 

7 

Picric 

I 5 

Moisture 

7 5 

“Bisler’s Powder” 

Nitrate of Soda - 

- 70 I parts 

Sulphur 

- 17 6 „ 

Charcoal 

- 12 25 ,, 

Sugar - 

- I 2 „ 

Ashes - 

- I 2 „ 

Moisture 

- 0 S3 „ 
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Fortis or Q-lycero-Nitre 

123456789 


Nitrate of 

Potash- 6501 6602 6703 6804 6905 7006 7208 74.10 93 I9| 

Sulphur- 1200 1200 1200 12 TO 1200 1200 1200 1200 12 00| 

Lampbl’k 300 300 300 360 300 3 00 300 300 3 00^ 

Tan - - 20 TO 20 TO 20 00 20 00 20 00 20 00' 20 TO 20 00 25 TO| 

Sulphate 

ofiron- 139 278 417 SS6 695 834 ii 12 1390 278 

Gljcenne 092 092 092 092 092 092 092 092 184 


102 32 104.72 107 12 log 52 III 92 T14.32 1 19 12 123 92 162 83 


The first five materials are powdered, wetted, and evapo- 
rated nearly to dryness, it is then completely dried, cooled, 
and the glycerine added to it It is a black powder, and it is 
claimed that the various forms of nitro-gl)cerinc are produced 
in the act of explosion in a blast hole Licenses are granted 
for the manufacture and use of this explosive under certain 
conditions 

Harrison’s Powder 


Saccharum (saccharine matter) parts 

Saltpetre 48 i» 

Club Moss {Lycopodium ciavntum) 2 ,, 


Johnite 


Nitrate of Potash - 
Sulphur 
Lignite - 
Picrate of Soda 
Chlorate of Potash 


75 P^rl'5 
10 „ 
10 ,, 

3 )i 

2 „ 


Murtineddu’s Powder. 


Saltpetre 
Sulphur - 
Sawdust 
Horse Dung 
Stra Salt 
Treacle - 


- 100 p.'irts 

- 100 „ 

■ 50 n 

- 50 M 

- 10 „ 

■ 4 


Petralite 

Saltpetre - - - 63 pirt*; 

Charcoal - - - 30 ,, 

Sulphide of Antimony - 6 ,, 


Pudrohthe 

Saltpetre - - - 68 parts 

Sulphur - 12 parts] Sulphur 8 ,, 

or lGumlac3 ,, 

Charcoal - - - 6 ,, 

Nitrate of Bar>ta - ■ 3 >» 

Nitrate of Soda - 3 ,, 

Sawdust - - • 5 ,, 

Spent Tan - - -31, 
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Pyromtnne 


Nitrate of Soda 
Sallpelre 
^'an - 
“Sulphate” 
Sulphur 
Charcoal 
Resin - 
Tar - 


Safety Blasting Powder (Oarbo-azotine). 

Nitrate of Potash \ 

,, Soda one, two, or three Nitrates - - in all 50 to 64 paints 

„ Lime J 

Sulphur 13 to 16,, 

Tanner’s Bark (that containing refuse animal matter ib"! 

preferrea), or U4 to .6 „ 


Sawdust, or - 
Bark and Sawdust - 
Soot or Lampblack or both 

Saxifragine 


9 to iS , 

Schaffer’s Powder. 


Nitrate of Barj'ta 

’ 77 pfi-rls 

Potassio-Tarlratc of Soda 

4 parts 

Charcoal 

- 21 ,, 

Saltpetre 

7S ,, 

Saltpetre 

2 ,, 

Sulphur - 

s 

Sulphunte 

Saltpetre - - - 62 parts 

Sulphur- - - ■ 30 *1 

Charcoal 

Vulcanite 

Nitrate of Potash - 

10 ,, 

35 parts 

Charcoal 

- 4 » 

Nitrate of Soda 

19 .» 

Wood Ashes - 

4 

Sulphur - - - - 

II n 

Xanthine Powder. 

Sawdust 

Chlorate of Potash - 
Charcoal 

9 5.. 

9 5.. 

6 „ 

Saltpetre 

- loojxirts 

Sulphate of Sotia - 

2l » 

Xantlmtc 

■ 40 n 

Sugar . . - - 

2^ ti 

Charcoal 

- - 6 „ 

Picnc Acid 

li .. 


Ill — NITRO-OOMPOUND GLASS 

The term “ nitro-compound” means any chemical com- 
pound possessed of explosive properties, or capable of com- 
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bming with metals to form an explosive compound, which is 
produced by the chemical action of nitric acid (whether mixed 
or not with sulphuric acid), or of a nitrate mixed with sulphuric 
acid upon any carbonaceous substance, whether such compound 
IS raechamcally mixed with other substances or not 
The nitro-compound class has two divisions 
Division I comprises such explosives as — 

Nitro-glycenne, | Dualine, 

Dynamite, | Glyoxiline, 

Lithofracteur, i Methyl ic Nitrate, 


and any chemical compound or mechanically mixed prepara- 
tion which consists either wholly or partly of nitro-glyccrine or 
of some other liquid nitro-compound 

Division 2 comprises such explosives as — 

Gun-cotton, ordinarily so ] Cotton Gunpowder and 

called, , Cotton Powder, 

Gun-paper, i Schultz^s Powder, 


Xyloidine, 

Nitrated gun-cotton. 


Nitro-mannite, 

Picrates, 

Picric Powder, 


and any nitro-compound, as before defined, which is not com- 
prised in the first division 

The following are characters, &c, of the more important 
representatives of this class — 


Nitro-Glycerine, C3Ho(N08)3 

This substance, which is the acting constituent of the 
important class of explosives generally termed “dynamites,” is 
prepared on a large scale by first mixing 4 parts of strong 
sulphuric acid and i part of fuming nitric acid in a wooden 
vessel lined with lead, and allowing to cool, after which i 
part of glycerine is allowed to run into the mixture m a thin 
stream The whole is agitated with compressed air and kept 
cool with cold water, which runs through leaden worms con- 
tained m the nitrating vessel. The temperature of nitration 
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should not exceed 77° F. On allowing to stand for some time, 
the.nitro-glycerine separates as an oily liquid on the suiface of 
the acid, which is separated, washed first with water, and finally 
with a dilute solution of sodic carbonate to eliminate the last 
traces of acids The sulphuric acid takes no part in the 
leaction beyond kee[)ing the nitric acid up to the proper 
strength by combining with the water produced in the process 
It IS important that all free acid should be perfectly neu- 
tralised, since, if any is left in the finished product, it is liable 
to spontaneously decompose The specific gravity of nitro- 
glycerine is I 600 at 60“ F , and it solidifies at 46'" F When 
heated to about 495" F , it decomposes with a sharp detonation 
A similar result is obtained when a little of the substance is 
smartly struck or compressed When ignited in air, it burns 
with a greenish flame without explosion When completely 
exploded, the products of combustion are carbonic acid, nitrogen, 
water, and free oxygen 

The Glycerine used—\\. is \ery essential that the quality of 
the glycerine used in the manufacture of nitro -glycerine should 
be of the best Tlie minimum specific gravity should be i 261 
at 15" C , and must be free from lime, iron, alumina, chlorides, 
and fatty acids Not more than 0,25 per cent of inorganic and 
organic matter should be left when 25 grams of the sample are 
evaporated in a weighed platinum dish and the residue dried 
m an air bath at 320“ F, until the weight remains constant 
The residue may be incinerated, and the amount of inorganic 
matter present thus estimated 

A good test of the quality of glycerine is to measure the 
proportion of nitro-gl>cerine yield on nitration Theoretically, 

I lb. of glycerine should yield 2 47 lbs. of nitro glycerine, but on 
the manufacturing scale only about 2 lbs are produced, due to 
unavoidable waste and the formation of other mtro-compounds 
which are earned away with the washings. 

Dynamite 

Dynamite is usually a plastic body varying in colour from 
brown to reddish brown, and is prepared by mixing nitro- 
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glyceiiiie with a highly porous substance such as kieselguhr, 
largely composed of silica 

Dynamite is sent out in cylindrical rolls of a thickness 
suitable to the size of boi e-holes required, and covered with 
parchment paper so as to form caitndges Packets of 5 lbs of 
cartridges are made, and ten of these packages go to a box 
Explosives of the dynamite class become hard or frozen 
when exposed to cold, about 40” F being the usual freezing 
point, but they still remain frozen when warmed considerably 
above this point. In this condition dynamite is of no use for 
blasting purposes unless first thawed Frozen djnamite is 
much less sensitive to a blow or detonation than it is m the 
unfrozen state, and on ignition it is very liable to explode, 
which IS not the case with unfrozen dynamite, the latter burning 
away without explosion Great care should be exercised in the 
thawing of frozen dynamite cartridges, since there have been 
a great number of fatal accidents brought about by warming 
the cartridges before a fire, &c , and by methods of which no 
gauge of temperature can be obtained It will apiiear obvious, 
when It lb considered how explosive nitro glycerine compounds 
become when they are heated near their points of explosion, 
VIZ., 360“ F, that such methods of thawing are highly dan- 
gerous 

A safe method of thawing is to employ an apparatus of the 
glue-pot principle Hot water at a temperature of about 140“ 
F IS poured into the outer vessel, then the dry inner pot con- 
taining the cartridge is allowed to digest in it until the latter 
has attained its normal condition. 

There are two vaneties of dynamite licensed in this country, 
kno^^n as Dynamite No. i and Dynamite No. 2, the latter 
being a slower and milder variety than the former. The 
following are their legal definitions — 

Dynamite No, i, consisting of not more than 75 parts by 
weight of thoroughly purified nitroglycerine, uniformly with 
25 parts by weight of — 

) An infusorial earth known as kieselguhr^ or 
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“ ) A non-cxplosivti mixture of kieselgulir with buch other 

ingredients and in such propoi Lions as may for the 
time being be sanctioned by the Secretaiy of State 


“ Provided — 

“(i ) That the said kiese/guhr^ or {b) non-explosive mixture, 
shall be sufficiently absorbent in tiuality when 
mixed in the above proportions to prevent exuda- 
tion of nitro-gl)cerine , and 

“(2) 'Phat there may be added to the kieselguhr or 
non-explobive mixture an amount of carbonate of 
ammonium not exceeding parts by weight m 
every 100 parts by weight of finished dynamite.’’ 


ingiedients at present sanctioned under {b) are — 
In all 8 parts (or less) by 


The 

Caibonate of sodium 
Sulphate of barium 
Mica 
Talc - 
Ochre - 


>veight, in substitution 
for an equal amount by 
weight of kieselguhr 


Provided that the total amount of carbonate of sodium shall in 
no case exceed 3 parts by weight in every roo parts by weight 
of the finished dynamite 

Dynamite No 2, consisting of not more than 18 paits by 
weight of thoioughly purified mtro-glycerine, uniformly mixed 
with 82 parts by weight of a pulverised preparation, composed 
of nitrate of potassium 71 parts, chaicoal not less than 10 
parts, and purified paraffin (or ozokerit) i part (or nitrate of 
potassium 72 parts, and charcoal not less than 10 parts) by 
weight, and sufficiently absorbent in quality when mixed m the 
above proportions to prevent exudation of nitro-glycerme ” 

There are numerous explosives of the dynamite class now 
in the market, containing a variety of substances, many of which 
aie not classified among the explosives licensed in this country. 
For the composition of various kinds, see pages I 47 'i 5 ° 
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Gun-OottoD. 

Tliib importanL explosive, which is also known as nitio- 
celliilose, and charactenslit of the explosives of this ilivision, 
lb manufactured upon a siiniLir principle to nitro-i^lycerine 
from clean and dry cotton wool or cellulose hy the action of 
a mixture of 3 parts by weitjht of sulphuric acid, specific gravity 
1.84, to I of nitric acid, specific gravity i 52. The nitrated 
product thus produced is then washed till free fioin acid, atUT 
which It is pulped and compressed into any form leiiiured. 
Theoretically too parts hy weight of cellulose piodiK’es 2184 
parts of gun-cotton. Gun-cotton can be thoioughly soaked willi 
water, in which state it is not inflammable, l)Ut will explode 
when fired with dry gun cotton staitcd with a detonator. Gun- 
cotton has somewhat similar pioperties to nitro-glyceiine when 
burned 01 exposed to blows or shocks ; also in res[)ei'L to 
explosion and detonation It i& a most poweiful exiilosive, and 
IS extensively used foi military and blasting jmrposes. 

A solution of gun-cotton in ether and alcohol is called 
collodton—t!^ photographers requisite It is also a constituent 
of the highly inflammable bodies known as Celluloid^ Xylonite^ 
and Xy^olene 


Picric Acid. 

Synonyms -^Trinitrophenol, 

Source. — Picric acid is obtained from caibolic, at.id 01 
phenol by the action of nitric acid upon it. On tlic cum 
incrcial scale the carbolic acid is first converted into phenol- 
sulphonic acid by heating it to 212" F. with an ecpitil part of 
concentrated sulphuric acid. Nitric acid, of specific gravity 1.3, 
IS then run in, after which the product is filtered and washed 
with cold water 

Oharaoters. — Picric acid crystallises in pale yellow shining 
scales which melt at 253*’ F. It is practically insoluble In cold 
water, but is soluble in hot water and ether. When gently 
heated it sublimes unchanged, but when heated more strongly 
it explodes. It has an acid reaction and u bitter taste, and 
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gives the skin a yellow stain, and is poisonous , a couple of 
grains being sufficient to poison a dog. It fonns yellow 
crystalline unstable salts called picrates, which are explosive. 

Uses. — Picric acid and the picrates of potash and lead 
enter into the composition- of a class of explosives known as 
picrate powders Picric acid is used as a dye for silk, wool, 
and leather, and a minute quantity is sometimes mixed with 
malt liquors to give them a bitter taste 

The following is a list of the explosives which come under 
this class — 

Division I 


i'Etna Powder 

Dynamite Grises de Paulillcs 

Amencanite 

Dynamite dc Krllmmcl 

Ammonia dynamite (Ammoniak- 

Dynamite Noire, 

krut) 

Dynamite Rouge 

Ammonia Gelatine. 

Dynamite S T 

Arllicrg Dynamite 

Dynamite de Vonges 

Asbestos Powder 

Engel’s Powder 

Atlas Powder 

Extra Powder 

liallistitc. 

Extra Dynamite 

Blasting Gelatine 

Forcite 

Brain’s Powders 

Fowler’s Explosnc 

Burstenhender’s Powder 

Fulgurite. 

Camphorated Gelatine 

Fulminatine 

Carbo- Dynamite 

Gelatine Dynamite (Gelignite) 

Castellanos Powders 

Giant Powder 

Champion Powder 

Glukodine 

Clark’s Explosive (Glycero-Pyroxi- 

Glyoxiline 

line). 

Gotham’s Explosive 

Coad’s Explosive 

ITecla Powder 

Colonia Powder 

Hercules Poi^dcr 

Dean’s Explosive 

Diaspon-Gelatin. 

Diaspon 

Dualinc 

Hill’s Powder 

Ilinde’s Powder 

Horsley’s Powder 

Judson’s Dynamite 

Dynamite No. i 

Judson’s Powder, 

Dynamite No 2 

Jupiter Powder. 

Dynamite an Charbon 

Kraft 

Dynamite Blanch de Paiililles 

Lignm D3mamitc (Lignose) 

Dynamite de Boghead 

Lithofracteur 

Djmamite E C 

Matognite (Blasting) 


K 
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Matagnile Gelatine 

Matazictte 

Meganite. 

Metalline Nitroleum 
Mica Powder. 

Miner’s Friend Powder. 

Miner’s Powder Com pany Dynamite. 
Monukay’s Explosive 
Morse’s Explosive 
Neptune Powder 
Nitro-Glycennc. 

Nitrolitc. 

Nitro-Magnite or Dyna-Magnite 

Nobel Povkders 

Norrbin 

Onasite 

Paleine. 

Petrahthe 
Porifera Nitroleum 
Pontentia 

Punshon’s Explosive 
Rendrock 


Ammonia Nitrate Powder 

Acapina 

Ammonite 

Audeinars 

Bantock’b Powders 

Barnwell’s Powder 

Bautzen Powder 

Bellitc 

Bjorkmann’s Powder 
Carlxjnite. 

Clark’s Powder 
CooppaPs Powder 
Colton Powder (Tonite) 
Cordite 

Davey’s Powder 
E C Powders 
Emilitc 
ExtraUlc 

Favier’s Explosive 
Gathurst Powder 


Rhenish Dynamite Co ’s Powders 
Rhexitc 

Kutenberg’s Explosive 
Safety Dynamite 
Safety Nitro-Pow'der 
Schultzc’s Powder 
Seba'-tine 
Selenitic Powder 
Seranine 
Straw Dynamite 
Thunderbolt Powder 
Thunder Powder 
Titan Powder. 

Trouzl’s Dynamite 

Vigonte 

Vinte 

Vulcan Powder 
Waffen’b Dynamite 
Warren’s Powder 
Warren’s Dynamite 
Weller Dynamite 
White Dynamite (Diller) 


Division II 

Gun-Cotton 
Grakrult 
Hengstite 
Johnson’s Powders 
Kell’s Explosive 
Kinetile 

I^anfrey’s Powder. 

Lannoy Powder 
Lightning Powder 
Nitranudinc 
Nitrated Gun-Cotton 
I Nitro-Molasses, 
Nitro-Naphthalene. 

Nitro-Pcat 
Nitro-Saccharose. 
Nilro-Starch {Xylonhm nud 
Pyroxylam) 

Nitro-Tar 

Nitro-Toluole 

Palcina. 
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Papier Fulminnnl 
Patent Gunpowder 
Petragit 
Petralite. 

Pctrofraclcur 

Plera. 

Potenline 

Prentice 

Punshon’s Gun-Cotton 

l*yropapier 

Ride Gun-Cotton 

Rob unto 

Roinit 


Sawdust Gunpowder 
Schultze Gunpowder 
Schultze Blasting Powder 
Sccurite 

Smokeless Powders 

Titan Powder 

Tonite or Cotton Powder 

Vigorite 

Volney^s Powder 
Wahlt nberg’s Powder 
Wood Gunpowder 
Xyloglodinc. 


The Picno Powders of Division IL 


Borlinctto’s Powder 
Bronolith 

Designolle’s Powders 
Eclipse. 

Emmcnsitc 

Fontaine’s 

Ilowititc 


Lithotnte 

Melinite 

Oxonitc 

Picrate of Potash 
Picric Powder 
Tschirner’s Powder 
Victoritc 


The following is a list showing the composition of the 
more important powders of this class — 

Division I. 


Ammonia Gelatine 
Consists of 40 parts of a thm blast- 
ing gelatine v ), containing 97 5 
parts of nitro-glycerine to 25 of 
mlrn-cotton, incorporated with 55 
parts (if nitrate of ammonia and 5 
parts of charcoal 

Atlas Powder. 

A n 

Sodium Nitrate - - - 2 34 

Wood Fibre - - - 21 14 

Magnesium Carbonate - 2 2 

Nitro Glycerine - - - 75 5 ° 


Ballistite 

Is licensed as consisting of nitro- 
cotton combined with thoroughly 
purified nitro - glyccnne, with or 
without the addition of camphor or 
aniline in such proportions tliat the 
wliolc shall be of such character 
and consistency as not to be liable 
to exudation or liciucfaction 
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Blasting G-elatine. 

Two vnneiies are licensed, viz, No i, uhich is defined as 
“nitro-cotton( purified nitro-cellulose), combined with thoroughly 
purified nitroglycerine in such proportions that the whole shall 
be of such character and consistency as not to be liable to 
liquefaction or exudation.” No. 2 is merely No i, with the 
addition of a nitrate with or without charcoal No t, which 
is generally used, and contains from 93 to 95 per cent, of 
nitro-glycerine, is issued, like dynamite, m cartridges It is 
practically unaffected by water, and is not so prone to free/c 
as dynamite 

Oamphoreited Gelatine Castellanos Powders. 


This IS a s|^ecml mixture of blasting 

Nitro-Glycennc 

40 i^irtb 

gelatine and camphor 

Nitrate of Potash or Soda 

25 M 


Picrate - - . . 

lo „ 


Sulphur 

5 » 

Goad’s Explosive 

Insoluble Salts 

Carlmn - - - . 

10 ,, 

JO „ 


I 2 3 


Nitro-Glycenne - 

75 30 30 

Dynamite. 


Saltixitre 

5 50 — 



Naturally Decayed Woo»l 

20 20 10 

{:icc pngc 14 1 ) 

Ordinary Blasting Powder 

60 

Extra Dynamiif 



Nitro-Glycenne - 

4S 4 inrts 



Nitro-Cotton 

I 6 „ 

Dualine. 


Nitrate of Ammonia - 

34 5 n 



Nitrate of Soda - 

50 „ 

Nitro-Glycerine 

50 parts 

Rye Flour - 

90 ,, 

Fine Sawdust 

30 » 

Soda - - - - 

I 0 „ 

Saltpetic 

20 ,, 

Ochre 

05., 


Porcite. 

This explosive is now defined as consisting of thoroughly 
purified nitro-glycerine, thickened by being combined with 
nitro cotton, and mixed or incorporated with wood meal and 
nitrate of potassium 111 such proportions that the whole shall 
be of such character and consistency as not to be liable to 
liquefaction or exudation It is simply a gelatine dynamite. 
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Q-elatme Dynamite 

This explosive is an intermediate between blasting gelatine 
and dynamite It consists of a thin blasting gelatine mixed 
with other substances. Two varieties are licensed No i 
contains cotton, charcoal, or “such other ingredients as may 
for the time being be sanctioned by a Secretary of State.” 
No 2 consists of No. i mixed or incorporated with nitrate of 
potash or other nitrates The varieties practically in use con- 
tain nitro-glycenne, nitro-cotton, nitrate of potash and wood 
meal. They resemble blasting gelatine very closely in appear- 
ance, and It requires practice to distinguish them apart Both 
come under No 2 class, and differ in grade only One con- 
tains about 80, the other 60 per cent of explosive. The latter 
IS known as Gelignite 


Q-lukodine. I White D3mamite. 


This IS a liquid explosive pre- 

Nitro-Glycenne 

- 70 parts 

pared by the nitration of a saturated 

Limestone “ Giihr ” 

■ I9 35» 

solution of cane sugar in 

glycerine 

Wood Pulp - 

- io6s„ 



The limestone “gubr” is a calc 

Kraft 


tuff found m stalactitic caverns, itc 

Nilro Glycerine 

- 62 parts 



Chlorate of Potash - 

• 19 n 

Hercules Powder 

Nitrate of Potash 

- 17 n 


No I No 2 

Ground Cork - 

- 14 M 

Carbonate of Magnesia 

20 85 10 00 



Nitrate of Potash 

2 10 31 00 

Rendrock. 


Chlorate of Potash 

I.OS 3 34 


White .Sugar 

I 00 15 66 

Nitrate of Potash - 

- 40 parts 

Nitro-Glycenne - 

75 00 40 00 

Nitro Glycerine 

- 40 M 

Wood Fibre - 

■ 13 M 



Paraffin or Pitch 

- 7 n 

Lithofraoteur. 




A 13 

Vulcan Powder. 

Nitro-Glyccrine 
Kieselguhr and Sand 

. 52 70 

- 30 23 

NitrO'Glycerine 

- 30 jmrls 

Powdered Coal 

- 12 2 

Nitrate of Soda 

■ 52 5n 

Nilrale of Soda 

- 4 — 

Suljihur - 

■ 7 M 

Nitrate of Baryta 

■ “ 5 

Charcoal 

“ 10.5,, 

Sulphur - 

2 — 
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ISO 

Vigonte. Waffen’s Uv 

Nitro-Olycenue - - aoijarts Soihuni Nitrale ■ -S- 

Decayed Wood - 

Nilrate of Soda - - 6o ,, Picric Acid - - ^ 

Sulphur • - J 

Charcoal - - - 5 *» ! Sodium CarbonaU* < 

I And 40 p- II 

Sawdust (or partly nitrated Nitro-Glycerme - 

Wood or Paper Pulp) 5 ,, ( Collodion - 


Division II. 

Ammonia-Nitrate Powder H O. Po'W' 

Ammonium Nitrate - - So parts Nitro-Cdluloso, si >1 n 1 
Potassium Chlorate - - 5 »> u iiisolul 

Nitro-Clucose - - - 10 „ Cellulose (uncoiivn 1 1- 

Coal Tar - - - 5 >» Nitrates of rota'^*^ti» 

and Barium 



Johnson’s Powders. 

I'oi M I lit%) 
Arm** 

NiLi 0-Cell iilose 50 | mi: I 

Potassium Nitrate 40 * * 

Barium Nitrate - — 

Torrefied Starch or Ijimpblack - - - lu « « 

Oarbonite 

This explosive is now licensed as follows •-* - 

‘‘Carbonite consisting of not more than 25 p;i.i 
of thoroughly purified nitro glycerine, with or 
addition of not more than half a part of sulpluii'c* 
uniformly mixed with 75 parts by weight of a pi 
paration consisting of wood meal not less than 401 
of potassium and nitrate of sodium (either of tlic 
than 34 parts , and carbonate of sodium not in* >r< 
part, such preparation to be sufficiently absorbt?iiL 
in the above proportions to prevent exudation of ii i I * 
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Nitro-Molaases 
Ihib explosive is prepared by 
nitrjiiing 380 parts niulasbes with 
1000 parts fuming mine aud, and 
2000 parts of concentrated sulphuric 
acid 

Petrofraoteur. 
Nitro-Iienzene - - 10 parts 

Chlorate of Potash- - 67 „ 

Nitrate of Potash - - 20 ,, 

Sulphide of Antimony - 3 ,, 


Nitro-Naphthalene. 

Nitro-Naphthalene - 10 [larts 

Saltpetre - - - 75 i» 

Charcoal - - 124 ,, 

Sulphur - - - 12J ,, 


Petralite 

Nitrate of Potash or Soda 64 parts 
NitratcdWoodor Charcoal 30 ,, 
Aninionium Carlionate - 6 ,, 


Petragit. 


Nitrated Molasses 38 6 parts 

Nitrated Wood Meal 5 n 

Saltpetre 56 4 ,, 


Roburxte. 

'Phis explosive, which is now somewhat extensively used in 
coal -mining operations, is a mixture of nitrate of ammonium 
with chlorinated di-nitro-benzole, and is similar to Bellite and 
Sccunte 

When gently heated, it volatilises without ex[)losion or 
Ignition, and burns slowly when unconfined It is a brownish 
yellow powder, having an odour of nitro benzole It is necessary 
to use a powerful detonator to explode a charge It is a safe 
explosive, fiaineless, and its products of decomposition are not 
capable of further oxidation, — a property very desirable when 
used in fiery or dusty mines 

The definition of the composition of Roburite, as licensed 
in this country, is as follows — 

{a ) Nitrate of ammonium, with or without an admixture of 
nitrate of sodium and neutral sulphate of ammonium, or either 
of them, provided that the amount of nitrate of sodium so 
added shall in no case exceed 50 per cent of the total amount 
of nitrates present , and 

(b ) Thoroughly purified chlorinated di-nitro-benzole, with 
or without the addition of thoroughly purified chloio-niLro- 
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naphthalene and chloro - mtro - benzole, provided that such 
chlorinated di-nitro-benzole shall not contain more than 4 parts 
by weight of chlorine to every 1 00 parts by weight of chlorinated 
di-nitro-benzole, and that the proportions of chloro-nitro-naph- 
thalene and chloro-nitro-benzole shall not amount to more 
than 2 per cent and 5 percent respectnely of the finished 
explosive 

Rohuritd No 2 consists of Roburite as abo\e defined, 
with the addition of chloride of ammonium and sulphate of 
magnesium, or either of them 

Gathurst Po^vder is a modification of Roburite^ the essential 
difference being that nitrate of potash or soda is substituted for 
nitrate of ammonia 

Sohultze Gunpowder. 

Solvible Nilro-Lignin 

Insoluble Nilro-Lignm 

Lignin (unconverted) - 

Nitrates of Potassium and Barium . - - - 

Paraffin 


OlHER VaRIEIIES 01 SCIIUIIZE ARE— 




SporLing 

Rifle 

lilastiiig 

Nitro Tar (or hiinilar Nitro-Coinpound) - 

12 

10 

IS 

1^3 ruxiline - 

. 

60 to 80 

280 lo 300 

10 

Banuin Nitrate 

. 

60 to 80 

100 to 120 



Pota-siuui Nitrate - 

. 

8 to 10 

40 to 50 

75 

Sulphur 

Smokeless Powder. 

10 

10 


This powder, as manufactured near Ware, is defined as 
follows . — 

“ Consisting of nitro-lignin carefully purified and mixed, or 
impregnated with a nitrate or nitrates (other than nitrate of 
lead), and with or without starch or collodion or turmeric, or 
similar vegetable colounng matter, provided that such collodion 
shall consist of carefully puiified nitro-lignin dissolved m com- 
mercially pure ether and alcohol, and with or without such 
other substances as may from time to time be approved by a 
Secretary of State ” 


- 25 0 parts 

• 23 s „ 

- 132 „ 

• 325 „ 

■ • 38 
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There have been numerous proposals made for manufactur- 
ing smokeless powders, which may be divided into two classes — 
(i) containing nitio-glycerine, and being some modification of 
blasting gelatine, such as Ballisiite ^ (2) principally composed 
of nitro-cellulose treated with solvents and gelatinised, or 
otherwise lendered available for incorpoiatmg certain other 
ingredients. 

Abel, in his patent (Spec. No 14803, 14 9 86), proposed 
a mixture consisting of nitro cotton and nitrate of ammonia, 
waterproofed by petroleum or camphoretted (cordite) 

Nobel, m his patent (Spec No 147 13 31 i 88), proposed 
100 parts of nitro-glycerine, 10 camphor, 200 benzole, and 50 
soluble nitro-cellulose The benzole is evaporated, and the 
doughy material mixed by passing through rollers heated by 
steam to 120“ or 140'' F Another mixture is 100 of nitro- 
glycerine, TO to 25 of camphor, 200 to 400 acetate of amyl, 
200 soluble nitro-cellulose Nitro starch may be substituted 
for a part of the nitro-glycenne 

Engel (Spec No, 6022, 25.487) dissolves nitro-cellulose 
in acetic ether, acetone, &c , and adds a nitrate or chlorate and 
a small quantity of naphthalene This smokeless explosive is 
a heavy, homy body, having a vitreous fracture 

Anderson (Spec No 13308, 20 7 89) dissolves nitro-cotton 
m acetic ether diluted with 10 to 20 per cent benzoline The 
proportions are about 32 fluid ounces of the liquid to i lb of 
dry nitro-cotton The product is “squirted,” and allowed to 
harden 

Maxim (Spec No 16213, 8 12 88) treats gun-cotton with 
acetone or acetone alcohol and ether in an exhausted vessel, 
so as to eliminate air bubbles, and consequently obtains a \ery 
hard material. In his patent (Spec No. 4477, 14 4 89) he 
add^i oil (preferably castor oil) to compounds of dissolved gun- 
i otton, nitro glycerine, t'tc , to produce a slow burning explosive 
for small arms Suitable propoitions are 2 to 5 per cent 
eastor-oil, 10 to 16 per cent nitro glycenne, and the remainder 
gun-cotton. 
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Tomte or Cotton Powder 

This explosive is a nitiated gun-cotton, the nitrate generally 
used being barium nitrate It is issued in cartridges coated 
with paraffin Toniie No 2 is the above with an addition of 
charcoal Tomte No 3 consists of a mixture of di nitro- 
benzole, gun-cotton, nitrates of soda, barium, or potash and 
chalk The three varieties are authorised explosives 

Oomposition of Notable Picric Powders— 
Division II. 

Borhnetto’e Powder Bruyere’s Powder 

PiLfic Acid - - - 10 jxirLs Picrate of Ammonia - 54 ixirLs 

Nitrate of Soda - - 10 ,, Saltpetre • - - 46 ,, 

Chromate of Potash - 8J ,, 

Bronolith 

Two varieties of Bronolith have been approved for licensing, 
and are defined as follows — 

Bronolith No t, consisting of a mixture of saltpetre, dex 
trine, sugar, and charcoal, with or without the addition ol 
picrates, barium, sodium, and potassium, or any of them, and 
with or without the addition of nitro naphthalene The amount 
of picrates in the finished explosive is not to exceed 5 per cent 
or the nitro-naphthalene 8 per cent 

Bronolith No •z ys, composed of the same ingredients as 
No I, but there is no limitation as to the amount of picrates, 
The total amount of saltpetre and nitro-naphthaiene is not tc 
exceed 10 per cent 


DesigrnoUe’s Powders 




For Torpedoea 

For Guns 

For Small 



and Snells 

Ordinary 

Heavy 

Anns 

Picr.iLc uf I’uLash - 

- 

■ 55 

50 

16 4 96 

9 

28.6 22 r 

Saltpetre 

- 

- 45 

SO 

74 4 79 7 

80 

65 0 69 . 

Charcoal 

■ 

- 

- 

92 10 7 

11 

6,4 7 ' 
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Melinite. 

Picric acul cmlwclckd in Lolloilion 
Albu fused picric acid used with a 
gun-cotton primer 

Picric Powder 
(AhelS ) 

Saltpetre - - - 3 parts 

Picratc of Ammonia • 2 ,, 

Turpin’s Explosives 
Same as Melinite 

Emmensite 

Tins explosive is produced liy 
tiealing picric acid with fuming 
nitric acid The ciystals thus pro- 
duced are mixed willi a nitrate 


Victonte. 

Chlorate of Potash - So parts 
Picric Acid - - - 1 10 „ 

Witrate of Potash, boda, 

or Baryta - - - 10 ,, 

Charcoal - - ■ 5 >» 


Tschirner s Powder. 

Picric Acid - - - 57 pilots 

Chlorate of Potash - 43 ,, 

Resin - - - - 5 ij 

This mixture is moistened wiih 
Ixinzenc or ixitroleum to dissoUe the 
resin 


DETERMINATION OP STABILITY OP 
EXPLOSIVES 

Instructions as to Tests issued by the Home 
Office 

Heat Test as applied to Explosives of the Nitro- 
Oompound Class (as defined by Order 111 Council No i, 
of 5th August 1875) 

General Instruciions 
Apparatus required 

I A water bath, consisting of a spherical glass or copper 
vessel {a)y Fig 6, of about 8 inches diameter, and with an 
aperture of about 5 inches, the bath is filled with water to 
within ^ inch of the edge It has a loose cover of sheet 
copper about 6 inches in diameter {b)y and rests on a 
tupod stand about 14 inches high (^r), which ib covered with 
coarse iron wire gauze (f), and is surrounded with a screen of 
thin sheet tin or copper {d) Within the latter is placed an 
argand burner (/) with glass chimney The cover b has 
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four holes arrunged as seen in Fig 7, No 4 to receive the 
regulator, No 3 the thei moineter, Nos i and 2 the test tubes 
containing the gun-cotton or other materials to be tested 
Around holes i and 2 on the other side of the cover are 




soldered three pieces of brass wire with points slightly con- 
verging (P'lg 8) , these act as springs and allow the test-tubes 
to be easily placed in position and removed 
*2 Schei bier’s or Page’s temperature regulator 

*3 Two cells of Le Clanche’s battery No t 
* 4 A few yards of insulated copper wire 

* This IS not absolutely required, as the tempeiature of the bath can le 
kept constant by proper attention to the heating flame. 


I’lf Scheibler’s 
■\ regulator is 
I used 



EXPLOSIVES 


IS7 

5 Test tubes from 5^ to 5^ inches long, and of such 
diameter that they will hold from 20 to 22 cubic centimetres 
of water when filled to a height of 5 inches 

6 Indiarubber stoppers, fitting the test tubes and carrying 
an arrangement for holding the test paper, viz., a narrow glass 
tube passing through the centre of the stopper, drawn out so 
as to form a hook, or terminating in a platinum wire hook 

(i^'g 9) 

7. A thermometer, with range not less than from 30" to 
212° Fahrenheit. 

8 A minute clock 

Materials Required 

a Test Paper — The test paper is prepared as follows — 
45 grains of white maize starch (corn-flour), previously washed 
with cold water, are added to 8} ounces of distilled water , the 
mixture IS stirred, heated to boiling, and kept gently boiling 
for ten minutes , 15 grains of pure potassium iodide (/ e , which 
has been re-crystalhsed from alcohol) are dissolved in 8J ounces 
of distilled water. The two solutions are thoroughly mixed and 
allowed to get cold. Strips or sheets of white English filter 
paper, previously washed with water and re-dned, are dipped 
into the solution thus prepared, and allowed to remain in it for 
not less than ten seconds , they arc then allowed to drain and 
dry in a place free from laboratory fumes and dust The 
upper and lower margins of the strips or sheets are cut off, 
and the paper is preserved in well-stoppercd or corked bottles 
and Vi the dark. When the paper is freshly prepared, and as 
long as It remains in good condition, a drop of dilute acetic 
acid, put on the pajier with a glass rod, produces no coloration 
In process of time, however, the stronger the light to which the 
paper is exposed, the sooner a drop of the acid produces a 
brown or bluish coloration (a single hour of direct sunlight 
produces a marked effect), and whenever this is the case the 
paper should be rejected. On this account it is advisable not 
to prepare too much of the test paper at one time, but to 
prepare it fresh every month or so, 
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h Standard T\?it Paper , — A solution of caramel in water 
IS made of such concentration that when diluted one hundred 
times (lo cc made up to i litre) the tint of this diluted solu- 
tion equals the tint produced by the Nessler test in loo c c 
water containing 0000075 grm of ammonia or 000023505 
grm of chloride of ammonium With this caramel solution 
lines are drawn on strips of white filter paper (which paper 
must be carefully washed with distilled water in the first 
instance, to remove any traces of bleaching matter, and dried) 
by means of a clean quill pen When the marks thus pro- 
duced are dry, the paper is cut into pieces of the same size 
as the test paper previously described, in such a way that 
each piece has a brown line across it near the middle of its 
length, and only such strips are preserved in which the brown 
line has a breadth varying from ^ mm to i mm inch to 
inch) 


Testing Dynamite, Blasting Gelatine, and other 
Explosives of the First Division of the Nitro- 
compound Class. 

(A) Dynamite, &c. &c. 

Nitro-glyccnne preparations, from which the nitro-glycerine 
can be extracted m the manner described below, nmst satisfy 
the following test, otherwise they will not be considered as 
manufactured with “ thoroughly purified nitro-glycerine” within 
the terms of the license 

This test, however, though at present looked upon as the 
most important, as far as testing the purity of the nitro gl)cenne 
IS concerned, is only one of several which any given sample of 
nitro-glyceiine preparation has to satisfy in order to establish 
Its compliance with the definition in the license. 

The test, although at present accepted as regulating and 
defining the meaning of the terms “ thoroughly purified,” may 
nevertheless be modified or superseded if, in the opinion of 
the Home Office, such alteration may at any time be deemed 
necessary 
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Apparatus Required — A funnel 2 inches acjoss (d\ a cylin 
clncal measure divided into grams (c) {See Fig to ) 

Mode of Operation — About 300 to 400 grains of dynamite 
{li) finely divided are placed into the funnel, which has 
jircviously been loosely plugged by some freshly ignited 
asbestos (a) 

The surface is smoothed by means of H 

a flat-headed glass rod or stopper, and 
some clean washed and dried kieselguhr 
(c) IS spread over it to the depth of about 
J- inch 

Water is next carefully dropped from 
a wash bottle upon this kieselguhr, and 
when the first portion has l)een soaked 
up, more is added , this is repeated until 
sufficient nitro-glycerine has been collecied 
in the graduated measure (e) below 

If any water should have passed through 
with the nitro-glycerme, it should be re- 
moved with a piece of blotting paper, and 
the nitro-glyccnne, if necessary, filtered 
through a dry paper filter Fjg 10 

Application of the Test — The thermometer is fixed so as to 
be inserted through the lid of the water bath described before 
into the water (which is to be steadily maintained at a tem- 
perature of 160° F,) to a depth of af inches Fifty grains of 
nitro glycerine, to be tested, are weighed out into a test tube in 
such a way as not to soil the sides of the tube A test paper 
IS fixed on the hook of the glass rod so that when inserted into 
the tube it will be m a vertical position A sufficient amount 
of a mixture of half distilled water and half glycerine to moisten 
the upper half of the paper is now applied to the upper edge 
of the test paper, by means of a^camel’s-hair pencil, the cork 
carrying the rod and paper is fixed into the test tube and the 
position of the paper adjusted so that its lower edge is about 




half-way down the tube , the latter is then inserted through one 


of the perforations of the cover, to such a depth that the 
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lower margin of the moistened part of the paper is about J of 
an inch above the surface of the cover The test is complete 
when the faint brown line, which after a time makes its 
appearance at the line of boundary between the dry and moist 
part of the paper, equals in tint the brown line of the standard 
tint paper 

The mtro-glycerine under examination will not be considered 
as thoroughly purified within the terms of the license unless 
the time necessary to produce the standard tint as above 
described is at llast 15 minutes 

(B) Blasting Gelatine, Gelatine Dynamite, and 
Analogous Preparations 

Fifty grains of blasting gelatine are to be intimately in- 
corporated with 100 grains of French chalk, This may be 
readily effected by carefully working the two materials together 
with a wooden pestle in a wooden mortar The mixture is to 
be gradually introduced into a test tube of the dimensions 
recommended above for the dynamite heat test, with the aid 
of gentle tapping upon the table, between the introduction of 
successive portions of the mixture into the tube, so that when 
the tube contains all the mixture it shall be filled to the extent 
of if inch of Its height The test paper is then to be inserted, 
and the heat is to be applied in the manner prescribed above 
for the dynamite heat test, and the sample tested as to with- 
stand exposure to t6o° F for a period of ten minutes, before 
producing a discoloration of the test papers corresponding in 
tint to the standard colour test which is employed for govern- 
ing the results of the dynamite heat test 

Testing Gun-Ootton, Schultze Gunpowder, B O 
Powder, and other Explosives of the Second 
Division of the Nitro-Oomponnd Class 

(A) Compressed Gun-Ootton, Tonite, &c. &o. 

Sufficient material to serve for two or more tests is removed 
from the centre of the cartndge by gentle scraping, and, if 
necessary, further reduced by rubbing between the fingers. 
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The fine powder thus produced is spread out in a thin layer 
upon a paper tiay 6 inches by 4J inches, which is then placed 
inside a v^ater oven, kept as nearly as possible at 120® F. 

'i’he wire gauze shelves 111 the oven should be about 3 
inches apart. The sample is allowed to remain at lest for 
fifteen minutes in the oven, the dooi of which is left wide 
open 

After the lapse of fifteen minutes the tray is removed and 
exposed to the air of the room for two hours, the sample 
being at some point within that time rubbed upon the tray 
with the hand, in order to reduce it to a fine and uniform state 
of division 

Application of the Test — The cover of the water bath is 
fitted with the gas regulatoi which is inserted through the 
centie hole (No 4) The thermometer is fixed into hole 
No 3 The water in the bath is then heated to 150® F., and 
the regulator set to maintain that temperature. 

Twenty grains of the sample to be tested are weighed out, 
placed in the test tube, and gently pressed down until the 
specimen occupies a space of as nearly as possible lyV inch in 
a test tube of the dimensions specified 

A test paper is affixed to the hook of the glass rod or tube, 
and moistened by touching the upper edge with a drop of 
distilled water containing 50 per cent, of Price’s glycerine. 
'Phe quantity of liquid used must be only sufficient to moisten 
about half of the paper. 

The cork carrying the lod and test paper is then fixed into 
the test tube, and the latter inserted into the bath to a depth 
of 2^ inches, measured from the cover, the regulator and ther- 
mometei being inserted to the same depth. The test paper 
is to be kept near the top of the test tube, but clear of the 
cork, until the tube has been immersed for about five 
minutes 

A ring of moisture will about this time be deposited upon 
the sides of the lest tube a little above the cover of the bath , 
the glass rod must then be lowered until the lower margin of 
the moistened part of the papei is on a level with the bottom 

L 
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of the ring of moisture in the tube The paper is now closely 
watched 

The test is complete when a veiy faint brown coloration 
makes its appearance at the line of boundary between the dry 
and moist parts of the pnpei 

The interval of time between the first insertion of the tube 
containing the sample of gun-cotton in the water at 150” and 
the first appearance of discoloration on the paper constitutes 
the test, and this interval of time must be wt// to than ten 
minutes, or the sample will not be accepted as properly 
purified. 

(B.) Schultze Powder, E 0 Powder, OoUodion- 
Ootton, &c. &c 

Sufficient of the sample, without furthei mechanical division, 
IS dried in the oven as above, and then exposed for two houis 
to the air. The test as directed above for compressed gun- 
cotton, &c , is then applied, the minimum duration of test 
being the same, viz , ten minutes 

Exudation and Liquefaction Test for BlastiniT G-ela* 
tine, Q-elatine Dynamite, and AnaJogous Prepara- 
tions, 

Test for Liquefaction. — A cylinder of blasting gelatine 
IS to be cut from the cartridge to be tested, the length of the 
cylinder to be about equal to its diameter, and the ends being 
cut fiat. 

The cylinder is to be placed on end on a flat surface 
without any wrapper, and secured by a pm passing vertically 
through its centre. 

In this condition the cylinder is to be exposed for 144 con- 
secutive hours (six days and nights) to a temperature ranging 
from 85° to 90" Fahienheit (inclusive), and during such ex[)0- 
sure the cylinder shall not diminish in height by more than 
one-fourth of its original height, and the upper cut surface 
shall retain its flatness and the sharpness of its edge. 
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Note — If the blasting gelatine and the gelatine dynamite to 
be tested be not made up in a cylindrical form, the above test 
IS to be applied with the necessary modifications. 

Test for Liability of Exudation. — There shall be no 
separation from the general mass of the blasting gelatine or 
gelatine dynamite of a substance of less consistency than the 
bulk of the remaining portion of the material, under any con- 
ditions of storage, transport, or use, or when the material is 
subjected three times in succession to alternate freezing and 
thawing, or when subjected to the liquefaction test hereinbefore 
described. 

rV.— CHLORATE-MIXTURE CLASS. 

I’he term “chlorate-mixture” means any explosive con- 
taining a chlorate 

I’he chlorate-mixture class has two divisions 

Division I comprises such explosives as — 

Horsley’s blasting powder, 

Brain’s blasting powder, 

and any chlorate preparation which consists partly of nitro- 
glycerine or of some other liquid mtro-compound 

Division 2 comprises such explosives as — 

Horsley’s original blasting powder, 

Ehrhardt’b powder, 

Reveley’s powder, 

Hochstadter’s blasting charges, 

Reichen’s blasting charges, 

Teutonite, 

Chlorated gun-cotton, 

and any chlorate-mixture as before defined, which is not com- 
prised in the first division. 

Owing to the uncertainty of reliance upon the chlorate class 
of explosives, they have not received any commercial application 
m this country They have, however, been used with some 
degree of success by military experts. 
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The following is a list of names of the explosives proposed, 
containing chlorate of potash, &c . — 


Aspbaline 

Augenclre’s Powder (also known as 
Wliitc German or American 
Powder) 

Baron and Caiivet’s Powders. 
Bcllford’s Powder 
Bolton’s Powder 
Cotter’s Powder. 

Cornel Powder 
Davey’s Powder 
Davies’ Powder 
Diripsite. 

Dynamogen 
Ehilmrdt’s Powders 
Etnite 

Explosive Paper 
Fenton’s Powder 
French Green Powder 
Fuch’s Powder 
Goetz’ Powder 
Gomez’ Powders 
Graham’s Powde» . 

Hafenegger’s Powders 
Hahn’s Powder 
Hall’s Powder 
Hannan’s Powder 
Harrison’s Powder 
Hart’s Powder 
Himley’s Powder. 

Hochstatter’s Comixiund 
Horsley’s Powder. 

Jaime. 

Kellow’s Powders 
Knaffl’s Powder. 

Kohler’s Powder 


Macintosh’s Powder 
Melland’s Paj^er Powder 
Melville’s Powders 
MichalowsUi’s Miner’s Powder 
Monmer’s Powder. 

Nisser’s Powders 
Noble’s Powders 
Paron’s Explosive 
Pattison’s Explosive 
Peley’s Explosive Paper 
Pellier’s Powder, 

Pertiusets’ Powder 
Pohl’s Powder. 

Pyronome 

Rack-a-Rock 

Ruves* Powder 

Reichcn’s Paper 

Reveley’s Powder 

Reynolds’ Powder 

Rickers’ Powder 

Roberts’ Powder 

Roger’s Explosive 

Safety Gunpowder 

Schlesingcr s Powder 

Saulaville & L#aligant’s Exidosives 

Sharp’s Powder 

Siemens’ Powder 

Silesite 

Sleeper’s Powder. 

Turpm’s Powder 
Vnl’s Explosive 
Wigfall’s Powder 
Williams’ Powder 
Zabwsky’s Powder 


The following list shows the compositions of the more 
notable explosives of the chlorate-mixture class : — 

Asphaline. 

This explosive consists of wheat or barley bran impregnated 
with chlorate of potash (in a proportion not exceeding 54 parts 
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of chlorate to 42 parts of bran) mixed with saltpetre and 
sulphate of potash (in a proportion not exceeding 4 parts to 
42 parts of bran). Paraffin oil, paraffin ozokerit, and soap, or 
some of them, may be added The compound is coloured pink 
with fuchsine 


Augendre’s Powder. 

Chlorate of Potash - ■ 5 ® i^irts 

Yellow Prussiatc of Potash 25 ,, 

Cane Sugar - - - 25 ,, 

Davey’s Powders. 

No I. No fl 

Chlorate of Potash - 6 pts 6 pis 
Niti-alc of Potash - 5 n 3 »» 
Yellow PruBsiatc of 

Potash - - - 2 ,, 4 >1 

P)ichromatc of Potash- 2 „ - 
Sulphide of Antimony S ,, 3 i» 


Baron and Oauvet’s 
Explosives. 

No I No 2 
Chlorate of Potash - 50 pts 50 pts 
Prussiate of Potash - 50 ,, 25 ,, 
Sugar - ■ - — 25 ,, 

Davies’ Powder. 

Yellow Prussiate of Potash 4 part-? 

Chlonde of Potassium - 8 „ 

Loaf Sugar - - - 2 ,, 

Crystallised Sugar - - 2 ,, 

Sulphur - - - - I II 


Dynamogen. 

Yellow Prussiate of Potash ■ ■ " ■ ^7 ixirts 

Water - . - 150 ,, 

Giarcoal - - - *7 i* 

These are boiled, well stirred, and then allowed to cool, 
after which is added — 

I'olash 

Chlorate of Potash - 
Starch 
Water 

The whole is made into a thin paste and brushed on to a 
filtering paper, three coats being laid on each side The paper 
thus charged is dried, cut up, and then rolled into cartridges. 


35 l^rts 
70 I. 
10 ,, 
SO .1 



Bhrliardt’s Powders. 

For 

For 

For 


Artillery 

ninstmg 

Shell"? 

Chlorate of Potash 

I 

I 

T 

I 

Saltpetre 

• • • ■ " 1 

A 


CharLoal 

Tannic Acid - 

I 

4 

2 

1 
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French Green Powder | 

Chlorate of Potash - -14 parts 

Picric Acid - - - 4 ,, 

Yellow Prussiate of Potash 3 ,, 


Hahn’s Powder. 

Chlorate of Potash - 367 5 |mrts. 

Tcrsulphidc of Antimony 168 3 ,, 

Spermaceti - - 46 o ,, 

Charcoal - - - 18 o ,, 

Jaime. 

Nitrate of Potash - 65 to 75 ixirls 
Sulphur - - 10 ,, 

Lignite- - - 10 to 50 ,, 

Picratc of Soda - 3 to 8 ,, 

Chlorate of Potash 2 ,, 


EZnaffl’s Powder. 

Chlorate of Potash - - 46 parts. 

Nitrate of Potash - - 26 ,, 

Sulphur - - - 15 ,, 

Almnte of Ammonia - 10 ,, 


Monmer’e Powder. 

Chlorate of Potash - -71 parts. 

Sugar - - - - 16 ,, 

Charcoal - • - 6 ,, 

Coal Tar - - - 7 „ 


Pyronome. 

Saltpetre - - - 69 parts 

Sulphur - - ■ 9 

Charcoal - - - 10 „ 

Metallic Antimony - 8 ,, 

Chlorate of Potash - 5 »» 

Rye Flour - - - 4 „ 


Goetz’s Powder. 

Chlorate of Potash - - 10 parts 

Solution of Glucose - 10 ,, 

Charcoal m Powder - 3 „ 

Sulphur - - - 2 ,, 

Amorphous Phosphorus • i , , 
Picrate of Lead - - 3 ,, 

Horsley’s Powder. 

Chlorate of Potash - - 3 parts 

Gall Nuts • - - I ,, 

Kellow’s Powder. 

Nitrate of Soda - 30 or 36 port-^ 
Nitrate of Potash - 8 ,, 4 ,, 

Chlorate of Potash 12 ,, 6 ,, 
Sulphur - - 10 ,, 10 ,, 

Tan and Sawdust - 46 ,, 50 ,, 

Kohler’s Powder. 

Chlorate of Potash - - 70 parts 

Sulphur - - - 20 ,, 

Charcoal - - - 10 ,, 

Nisser’s Powder. 

Yellow Prussiate of Potash i 5 ixirts 
Bichromate ■ - 2,0 ,, 

Perchlorate, or Chlorate 

of Potash - - TO 5 ,, 

Nitrates of Soda and 

Potash - • - 44 5 ,, 

Vegetable Matter - 65,, 

Mineral and Vegetable 

Carbon - - - 19 5 ji 

Sulphur - - • 15 S n 

Reveley’s Powder. 

Chlorate of Potash - - 40 ports 

I Yellow Prussiate of Potash 29 ,, 
Loaf Sugar - - ■ 23 ,, 
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Rack a-Rock. 

This explosive consists of compressed chlorate of potash, 
in the shape of cartridges, and when required for use are 
dipped into such liquids as “dead oil” (from coal tar), or a 
mixture of equal parts of this oil and bisulphide of carbon with 
or without the addition of 3 per cent, of sulphur 


Roger’s Explosive. 
Chlorate of Potash - - 5 parts 

Cascanlla Bark - - 2 ,, 

Corundum - - - 3 ,, 

Indiarubbcr Solution - 3 ,, 

Sharp’s Powder. 

Saltpetre - - - 2 i^irts 

Chlorate of Potash - - 2 „ 

Yellow Prussiate of Potash i ,, 
Potash - - - - I ,, 

Sulphur - - 2 ,, 


Schlesinger’s Powder. 
Chlorate of Potash - - 3 jmrts 

Sulphide of Antimony - 3 ,» 

h lowers of Sulphur - I ,, 

Vnl. 

I 9 

Chlorate of Potash - 50 o 48 o 
Yellow Pnissiate of Potash 45 9,1 
Nitrate of Potash - - 25 o 24 3 

Willow Charcoal - - 125116 

Paraffin - - - 6065 

Ferric Oxide ■ - 20 0.5 


V.— FULMINATE CLASS. 

The term “ fulminate ” means any chemical compound or 
mechanical mixture, whether included m the foregoing classes 
or not, which, from its great susceptibility to detonation, is 
suitable for employment m percussion caps or any other 
appliances for developing detonation, or which, from its 
extreme sensibility to explosion and from its great instability 
(that IS to say, readiness to undergo decomposition from very 
slight exciting causes) is especially dangerous. 

This class consists of two divisions. 

Division I comprises such compounds as the fulminates of 
silver and of mercury and preparations of these substances, 
such as are used in percussion caps; any preparation con- 
sisting of a mixture of a chlorate with phosphorus, or certain 
descriptions of phosphorus compounds, with or without the 
addition of carbonaceous matter; and any preparation con- 
sisting of a mixture of a chlorate with sulphur, or with a 
sulphuret, with pr without carbonaceous matter. 
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Division 2 comprises such substances as the chloride and 
the iodide of nitrogen, fulminating gold nnd silver, diazobenzol, 
and the nitrate of diazobenzol. 

The following are particulars of some of the members of 
this class : — 


Fulminates, &c. 

A fulminate is a salt of an acid termed fulmimc acid This 
acid, however, has not been isolated The metallic salts arc 
generally highly explosive with heat or slight friction. Ful- 
minate of silver IS liable to spontaneous explosion They aie 
used in percussion caps, amorces or toy caps, and detonators 

A?itli?ic Fnlmmante {Diazolmizot) — This compound is pre- 
pared by acting upon nitrate of aniline wah nitrous acid, and 
crystallises in long colourless needles. It decomposes on 
exposure, and turns pink, and is very unstable, decomposing 
with very little fnction It violently explodes when heated to 
200° F. 

Fulminate of Merairy — This is the fulminate which is 
generally used for percussion caps and detonators It is 
prepared by dissolving mercury in nitric acid, and then adding 
alcohol to the metallic solution It generally has a greyish 
colour, and explodes violently with slight friction or percussion. 
When heated to 360“ F., it decomposes with violent explosion 
When soaked with water it is not explosive 

Fuhfihiaie of Silver — This substance is prepared by dis- 
solving silver in nitric acid, and adding alcohol, when it is 
obtained as small white needles. This is a more sensitive 
fulminate than that of mercury It is liable to spontaneous 
explosion, and can be decomposed under water by friction 
It is used in small quantities for bon-bon crackers and such- 
like toy fireworks. 

Fulminating Gold — This is a very explosive brown powder, 
produced by adding ammonia to perchlonde of gold. 

Fulf?iinaitng Platinum is a black powder formed when 
ammonia is added to a solution of bmoxide of platinum in 
sulphuric acid. It is a most violent explosive. 
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Chloride of Nih o^en — This substance is pioduced by acting 
upon chloride of ammonium solution with chloiine gas It is 
an oily liquid having a specific gravity of i 64. It is one of 
the most dangerous explosives known It explodes with great 
violence when heated to 210“ F. It also violently detonates 
with the slightest friction, or when m contact with inflammable 
bodies, such as phosphorus, turpentine, oils, &c. It has no 
commercial applications 

Iodide of NiUo^cn — This is a i^lack powder prepared by 
digesting iodine in a cold solution of ammonia It is highly 
explosive, mere friction with a feather is sufficient for its 
detonation, and it often explodes without any apparent cause 


VI— AMMUNITION CLASS. 

The term " ammunition means an explosive of any of the 
foregoing classes when enclosed in any case or contrivance, or 
otherwise adapted or prepared so as to form a cartridge or 
charge for small arms, cannon, or any other weapon, or for 
blasting, or to form any safety or other fuse for blasting or for 
shells, or to form any tube for firing explosives, or to form a 
percussion cap, a detonator, a fog signal, a shell, a torpedo, a 
war rocket, or other contrivance other than a firework. 

The term “percussion cap” does not include a detonator 

The term “ detonator ” means a capsule or case is of such 
sticnglh and construction, and contains an explosive of the 
fulminate explosive class in such quantity, that the explosion 
of one capsule or case will communicate the explosion to other 
like capsules or cases. 

The term “ safety fuse ” means a fuse for blasting which 
burns and docs not explode, and which does not contain its 
own means of ignition, and which is of such strength and 
construction, and contains an explosive in such quantity that 
the burning of such fuse will not communicate laterally with 
other like fuses 

The ammunition class has three divisions , — 
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Divr^ion i comprises conclusively — 

Safety cartridges. 

Safety fuses for blasting 
Railway fog signals. 

Percussion caps 

Division 2 comprises any ammunition, as before defined, 
which does not contain its own means of ignition, and is not 
included in Division i, such as — 

Cartridges for small arms which arc not safety cartridges 
Cartridges and charges for cannon, shells, mines, blasting, 
or other like purposes. 

Shells and torpedoes containing any explosives 

Fuses for blasting, which are not safety fuses 

Fuses for shells 

Pubes for firing explosives 

War rockets 

Which do not contain their own means of ignition 
Division 3 comprises any ammunition, as before defined, 
which contains Us own means of ignition, and is not included 
in Division i, such as — 

Detonators 

Cartridges for small arms, which are not safety cartridges 
Fuses for blasting, which are not safety fuses. 

Fuses for shells. 

Tubes for firing explosives 

Which do not contain their own means of ignition 
By “ammunition containing Us own means of ignition ” is 
meant ammunition having an arrangement, whether attached 
to it or forming part of it, which is adapted to explode or fire 
the same by friction or percussion 

Division 1. 

Peroussion Caps. O, in C,, No. i. 

Railway Pogr Signals, of such strength and construction, 
and containing an explosive in such quantity that the explosion 
of one such railway fog signal will not communicate the explosion 
to other like railway fog signals 



EXPLOSIVES 


171 

Safety Cart ridges, consisting of cartridges for small 
arms, of which the case can be extracted from the small arm 
after firing, and which are so closed as to prevent any explosion 
m one cartridge being communicated to other cartridges 
(s 108). 

Safety Fuse, consisting of a fuse for blasting, which burns 
and does not explode, and which does not contain its own 
means of ignition, and which is of such strength and con- 
struction, and contains an explosive in such quantity that the 
burning of such fuze will not communicate laterally with other 
like fuses. O. in C., No i 

Safety Firing Tubes, No. 1, consisting of a tube of 
metal or other suitable material, containing a percussion cap 
and suitable mechanical appliances for firing the same. 

Tube Safety Fuse, consisting of a pipe or tube of pewter, 
coated exteinally with tarred yarns, tapes, or other suitable 
covering, and containing gunpowder in the proportion of not 
more than one and a half (li) ounces to every twenty-foui (24) 
feet of fuse 


Division 2. 

{Not containing its own means of igmiton^ 

Cartridges for Small Arms (which are not Safety Cart- 
ridges). O, m C., No. I. 

Cartridges for Cannon, Shells, Mines, Blasting, or 
other like purposes O in C ^ No. i ; also Sectio?i, 44 

AbeLs Bleotric Fuses, consisting of a case of wood or 
other suitable material, containing two insulated wires, the 
terminals of which arc («) embedded m a charge not exceed- 
ing 2 grains of the priming composition No r, hereinafter 
specified, or (Ij) connected by a bridge of fine wire composed 
of a platinum alloy, steel, or other suitable material, the said 
bridge being embedded in a chaigc, not exceeding 10 grains 
of the priming material No. 2, hereinafter specified , the case 
being either (a) filled with a charge not exceeding 20 grains of 
gunpowder, and closed at tlie end ; or {If) empty, and open 
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at the end ; or {c) fitted with a small hollow cylinder of copper, 
sheet tin, or other material suitable for conversion into a 
detonator 

Priming composition No i, consisting of sulphide of 
copper, phosphide of copper, and chlorate of potash, 
intimately mixed together 

Pnming composition No 2, consisting of gunpowder and 
thoroughly purified gun-cotton 

Brain's Bleotrio Fuses, consisting of a case of wood or 
other suitable material, containing two insulated copper wires, 
the terminals of which are embedded m a pnming composition 
consisting of an intimate mixture of chlorate of potash, native 
sulphide of antimony, and sub-phosphide of copper 

Bleotrio Puses (Smith’s Patent), consisting of a plug of 
sulphur containing two copper wires connected by a bridge of 
fine platinum or other suitable wire surrounded by a priming 
charge of fulminate of mercury not exceeding one-fifth of a 
grain in any one fuse. 

High Tension Bleotrio Fuses, consisting of a case of 
wood or other suitable material, containing two insulated wires, 
the terminals of which are embedded m a charge not exceeding 
two grains of a priming composition, consisting of sulphide of 
copper, phosphide of copper, and chlorate of potash intimately 
mixed together, the case being filled with a charge not exceeding 
20 grams of gunpowder or carefully purified collodion cotton, 
and closed at the end 

High Tension Bleotrio Puses, consisting of a plug of 
wood or other suitable material, containing two insulated 
copper wires, the terminals of which are embedded in a priming 
composition, consisting of an intimate mixture of chlorate 
of potassium, sulphide of antimony, silver precipitate, and 
plumbago. 

High Tension Blectno Puses (Brain’s Patent), con- 
sisting of a case of wood or other suitable material, containing 
two insulated copper wires, the terminals of which are em- 
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bedded in a priming composition consisting of an intimate 
mixture of chlorate of potash, native sulphide of antimony, 
platinum, and silver 

Low Tension Bleotno Fuses, consisting of a case of 
glass or other suitable mateiial, containing two insulated wires, 
the terminals of which are connected by a bridge of fine wire 
composed of a platinum alloy 

Low Tension Eleotnc Fuses, consisting of a case of 
glass or other suitable material, containing two insulated wires, 
the terminals of which are connected by a bridge of fine wire 
composed of a platinum alloy, the case being filled with a 
charge not exceeding twenty (20) grains of (a) gunpowder, or 
(I/) carefully puiified collodion cotton, or (^) carefully purified 
gun-cotton 

Low Tension Blectno Puses, consisting of a case of 
glass or other suitable material, containing two insulated wires, 
the terminals of which are connected by a bridge of platinum 
wire, or other suitable material, embedded m a charge not 
exceeding 20 giains of (a) gunpowder, or (d) carefully purified 
collodion cotton, or (^r) carefully purified gun-cotton, or (d) 
chlorate of potash and sulphide of antimony. 

Spon's Blectrio Puses, consisting of a case of metal, 
wood, paper, or other suitable material, containing two or more 
insulated wires, the terminals of which are (a) embedded m a 
charge not exceeding 5 grams of one or the other of the 
priming compositions (i), (2), (3), hereinafter specified , or (^) 
connected by a budge of fine wire composed of a platinum 
alloy, steel, or other suitable material, the said bridge being 
embedded m a charge not exceeding 10 grains of one or other 
of the priming compositions (4), (5), hereinafter mentioned 

Priming composition (i) — Chlorate of potash and sul- 
phide of antimony, with or without powdered carbon. 

Priming composition (2). — Chlorate of potash, sulphide 
of antimony, and phosphide of copper. 
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Priming composition (3) — Chlorate of potash, sulphide of 
coppei, and phosphide of copper. 

Priming composition (4). — Gun-cotton thoroughly purified. 

Priming composition (5).— Gun-cotton thoroughly purified, 
chlorate of potash, and powdered galls 

Electric Primers, consisting of a case of metal or other 
suitable material, containing two or more insulated wires, the 
terminals of which are connected by a thin bndge of iilatinum 
wire or other suitable material embedded in a charge not 
exceeding 15 grains of a priming composition consisting of 
gunpowder and thoroughly purified gun-cotton. 

AbePs Bleotnc Tubes, consisting of a case of wood or 
other suitable matenal, containing two insulated wires, the 
terminals of which are {a) embedded in a charge not exceed- 
ing 2 grains of the priming composition No i, consisting of 
sulphide of copper, phosphide of copper, and chlorate of 
potash, intimately mixed together, or (I?) connected by a bridge 
of fine wire composed of platinum alloy, steel, or other suitable 
matenal, the said bridge being embedded in a charge not 
exceeding 10 grains of the priming composition No 2, via , 
consisting of gunpowder and thoroughly purified gun-cotton, 
the case being fitted to a small cylindrical tube of quill, metal, 
or paper, or other suitable matenal, charged with gunpowder, 
and having a hollow up the centre of the same 

Elswiok Electric Tubes, consisting of a case of metal, 
wood, paper, or other suitable material, containing (a) two or 
more insulated wires, the terminals of which are connected by 
a fine wire of platinum or other suitable material embedded in 
a charge not exceeding 10 grains of gun-cotton thoroughly 
purified, and {&) a charge not exceeding i ounce of gun- 
powder , the said case being completely closed by means of a 
cork disc or other suitable matenal. 

Puses for Shells, consisting of cases of wood, metal, or 
other suitable material, charged or piimed with fuse or other 
suitable composition, not containing their own means of ignition, 
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and of such strength and construction that the explosion of one 
fuse will not communicate the explosion to other like fuses. 

Puses for Shells, consisting of cases of wood, metal, or 
other suitable material, charged or primed with fuse or other 
suitable composition, and whether oi not containing their 
own means of ignition, and of such strength and construction 
that the explosion of one fuze will not produce an explosion 
en masse of other like fuses 

Gunpowder Puses, consisting of cases of metal, wood, 
or other suitable material, containing a charge of gunpowder 
not exceeding 2 drams m each fuse 

Gun-Cotton Puses, consisting of cases of metal, wood, 
or other suitable material, containing a chaige of thoroughly 
purified gun-cotton not exceeding 2 drams in each fuse 

Instantaneous Puse, consisting of a prepaiation of gun- 
powder, yarn, and a protective coating, which is not a safety 
fuse, and does not contain its own means of ignition 

Pain’s Instantaneous Pyroteohnio Puses, consisting 
of a closed case of paper, wood, or other suitable matenal, 
having affixed therein by means of a plug of sulphur tvvo 
insulated copper wires, the terminals of which are connected 
by a bridge of fine wire consisting of platinum, platinum alloy, 
steel, or other suitable matenal, such lindge being embedded 
m a charge of gunpowder not exceeding 20 grains. 

German Spills, consisting of cylindrical cases of paper, 
containing a charge of gunpowder not exceeding one pound 
(i lb ) per gross, and primed at one end with touch paper, and 
at the other with mealed gunpowder, or primed at both ends 
with mealed gunpowder 

Miners’ Squibs, consisting of a tube of paper or other 
suitable material partly filled with gunpowder 111 the proportion 
of not more than one pound (i lb.) of gunpowder to every 500 
squibs, and having one end closed with a plug of wax or other 
suitable material, and the other end closed by being twisted, 
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and such twisted end being coated with sulphur, or not so 
coated 

Bickford’s Patent Volley Firers, consisting of a small 
cylinder of tin-plate, zinc, wood, cardboard, or other suitable 
material, into one end of which is placed a socket or block 
of wood, or other suitable material, with a hole through the 
centre, and with a disc, wad, or cap made of, containing, or 
satuiated with a pnming paste of mealed powder at the base 
of the same , the said cylinder and socket or block being fitted 
with safety fuse or instantaneous fuse, or not so fitted 

Tubes for firing Explosives, consisting of cases of quill, 
metal, or paper, charged with mealed powder or other suitable 
explosive, and not containing their own means of ignition 

War Rockets, consisting of cases of iron or other suit- 
able material, containing rocket composition, consisting of an 
intimate mixture of saltpetre, sulphur, and charcoal, and not 
containing their own means of ignition. 

Division 3. 

{Co7itai7nn^ its own means of ignition ) 

Cartridges for Small Arms (which are not Safety 
Cartridges) O in C ^ No i. 

Bleotrio Detonators, consisting of a detonator having 
two insulated wires connected by a fine platinum wire embedded 
in a priming composition consisting of chlorate of potash and 
sulphide of antimony, or puiified gun cotton, and so placed 
and secured that no part of the wires can come into contact 
with the fulminate in such detonator 

Abel’s Electric Detonator Fuses, consisting of a case 
of wood or other suitable matenal, containing two insulated 
wires, the terminals of which are (a) embedded in a charge 
not exceeding 2 grams of priming composition No. i, herein- 
after specified, or {b) connected by a bridge of fine wiie com- 
posed of a platinum alloy, steel, or other suitable material, the 
said bridge being embedded in a charge not exceeding 10 
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grains of the priming material No. 2, hereinafter specified, the 
case being fitted with a detonator 

Priming composition No i, consisting of sulphide of 
copper, phosphide of copper, and chlorate of potash 
intimately mixed together. 

Priming composition No 2, consisting of gunpowder and 
thoroughly purified gun-cotton 

Bornhardt’s Bleotno Detonator Puses, consisting of 
a detonator as defined by Order m Council made under io6th 
section of the Act, such detonator having inserted therein two 
insulated wires, the terminals of which are embedded in a 
priming composition composed of chlorate of potash and native 
sulphide of antimony, and the detonator being so constructed, 
and the wires so adjusted and secured, that the terminals of the 
said wires cannot come into contact with the fulminate in the 
said detonators. 

Brain’s Electric Detonator Puses, consisting of Brain’s 
Electric Fuses as above described {see above in Division 2), 
and having attached thereto a detonator as defined by Order 
in Council made under the io6th section of the Explosives 
Act, 1875. 

Electric Detonator Puses (Smith’s Patent), consisting of 
electric fuses as above described {see above in Division 2), and 
having attached thereto a detonator as defined by an Order in 
Council made under the io6th section of the said Act Pro- 
vided that no one such electric detonator fuse shall contain 
more than thirty (30) grams of explosive of the 5th (Fulminate) 
Class, as defined m the said Order 

High Tension Electric Detonator Puses, consisting 
of high tension electric fuses as above desenbed, and having 
attached thereto a detonator as defined by an Order m Council 
made under the io6th section of the Explosives Act, 1875. 

High Tension Bleotno Detonator Puses (Brain’s 
Patent), consisting of high tension electric fuses as above 
desenbed, and having attached thereto a detonator as defined 

M 
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by an Order m Council made undei the loGth section of the 
Explosives Act, 1875 

High Tension Electric Detonator Fuses, consisting 
of high tension electric fuses (see above in Division 2), and 
having attached thereto a detonator 

Low Tension Electric Detonator Puses, consisting of 
low tension electric fuses as above described, and having 
attached thereto a detonator as defined by an Order in Council 
made under the io6th section of the Explosives Act, 1875 

Low Tension Electric Detonator Puses, consisting of 
low tension electric fuses as above described (sec above in 
Division 2), and having the platinum wire embedded in a 
charge not exceeding two (2) grams of a priming composition 
consisting of (a) carefully purified gun-cotton, or (b) carefully 
purified collodion cotton, and the case being fitted with a 
detonator. 

Low Tension Electric Detonator Puses, consisting of 
a low tension electric fuse as above described (sec above in 
Division 2), and having attached thereto a detonator. 

Spon's Eleotno Detonator Puses, consisting of Spon’s 
Electric Fuses as above described (see above in Division 2), 
and having attached thereto a detonator as defined by an Order 
in Council made under the io6th section of the Act 

Puses for Shell, consisting of cases of wood or metal, or 
other suitable material, charged or primed with fuse or other 
suitable composition, containing their own means of ignition, 
and of such strength and construction that the explosion of one 
fuse will not communicate the explosion to other like fuses. 

Colliery Safety Lighters, consisting of a tube of metal, 
millboard, or other suitable material, closed at one end, and 
containing sulphuric acid enclosed in a glass globule or tube 
embedded m or contiguous to a mixture of chlorate of potassium 
and sugar (whether or not contained in an inner metallic tube, 
containing or not containing gunpowder), and with or without 
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the addition of a piece of safety-fuse Provided that the amount 
of the mixture aforesaid contained in any one of the said colliery 
safety lighters shall not exceed five (5) grains Provided also 
that the said colliery safety lighters shall be of such stiength 
and construction that the ignition of one such colliery safety 
lighter will not communicate laterally with others. 

Detonators, consisting of a capsule or case of such strength 
and construction, and containing an explosive of the fulminate 
class in such quantity, that the explosion of one capsule or case 
will communicate the explosion to other like capsules or cases 
O t?i C, No. r 

Tubes for Firing Explosives (other than to Detonators), 
consisting of cases of quill, metal, or paper, charged with mealed 
powder or other suitable explosive, and containing their own 
means of ignition 

Blswiok Mechanical Tubes, consisting of a case of metal, 
wood, paper, or other suitable material, containing its own means 
of ignition and a charge not exceeding i ounce of gunpowder. 

Safety Firing Tubes, No. 2 , consisting of Safety Firing 
I’ubcs, No I {see above in Division i), with the addition of a 
priming charge of meal powder not exceeding 40 grains The 
whole to be of such construction that the explosion of one will 
not communicate to otheis m close contact. 

VII - FIREWORKS. 

Division 1 , 

Firework Composition, consisting of any chemical com- 
pound or mechanically mixed preparation of an explosive 01 
inflammable nature which is used for the purpose of making 
manufactured fireworks, and is not included m the former 
classes of explosives, and also any coloured fire composition 
O t 7 i C.f No. I. 

Division 2 . 

Amorces (whether in the form of toy caps or igniting 
tapes), consisting of dots of one or other of the undermentioned 
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compositions enclosed between two pieces of paper, or separated 
by a sheet of paper or cardboard, in a proportion not exceeding 
seventy (70) grains of such composition to every one thousand 
(1,000) dots. 

Composition (a) A mixture of chlorate of potassium and 
amorphous phosphorus, with or without the addition 
of (i) nitrate of potassium, sulphide of antimony, and 
powdered sulphur (free from acid), or (3) chalk, rye, 
flour, and resin (sandarak) , or (3) manganese and glue , 
or (4) such other substance as may from time to time 
be approved by the Secretary of State • provided that 
the amount of amorphous phosphorus present in the 
mixture shall in no case exceed the proportion of ten 
(10) grains in one thousand (1,000) dots. 

Composition (fi ) : A mixture of chlorate of potassium and 
ferrocyanide of lead. 

Orack Shots, consisting of an amorce composed of a 
patch of thoroughly purified fulminate of silver enclosed be- 
tween two pieces of paper in a proportion not exceeding fifteen 
(15) grams of such fulminate of silver to every one thousand 
(1,000) amorces, such amorce to be gummed to or form part 
of a sheet of [laper not less than four (4) inches square, and 
having a strip impregnated with nitre 

ManuflELotured Fireworks, consisting of any explosive of 
the foregoing classes, and any firework composition, when such 
explosive or composition is enclosed in any case or contrivance, 
or IS othenvise manufactured so as to form a squib, cracker, 
serpent, rocket (other than a war rocket), maroon, star, lance, 
wheel, Chinese fire, Roman candle, or other article adapted for 
the production of pyrotechnic effects or pyrotechnic signals. 
O in C, No. I 

Oriental Fireworks, consisting of a mixture of saltpetre, 
sulphur, and charcoal, enclosed in a paper or bamboo case, 
with or without the addition of a mixture of realgar and chlorate 
of potash ; provided that the amount of such mixture of realgar 
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and chlorate of potash shall not exceed two (2) grams in any 
one firework. 

Socket Sound Signals, consisting of a case of tinned 
iron, containing one or moie charges of tonite or cotton powder 
as hereinafter described, such charges not exceeding together 
eight (8) ounces, and having inside the base of the said case, 
or attached to the exterior theieof in a case or bag of india 
rubber, canvas, or other suitable material, a charge of gun- 
powder not exceeding two and a half (2^) ounces , the chaiges 
of tonite and gunpowder being connected by means of a suitable 
time fuse of wood, copper, or tinned iron, in communication or 
connection with a detonator as defined by an Order in Council 
made under the io6th section of the said Act, such detonator 
to contain above the fulminate a substantial layer of strongly 
compressed mealed gunpowder, and being itself embedded in 
tonite, the said tonite to consist of gun-cotton thoroughly purified, 
mixed or impregnated with a nitrate or nitrates 

Socket Distress Sigfnals, consisting of a socket sound 
signal as above described, in the upper part thereof a star or 
stars composed of two or more of the following ingredients, 
VIZ , saltpetre, sulphur (carefully washed), realgar, antimony, 
gunpowder] or one or more stars of the following composition, 
VIZ, Red Stars^ consisting of nitrate of strontia, chlorate of 
potash, charcoal, and shellac, incorporated with shellac solution, 
and with or without the addition of gun-cotton thoroughly 
purified, not exceeding 10 per cent by weight of the finished 
stars j Green Stars ^ consisting of nitrate of baryta, chlorate of 
potash, charcoal, and shellac, incorporated with shellac solution, 
and with or without the addition of gun-cotton thoroughly 
purified, not exceeding 10 per cent by weight of the finished 
stars, White Stars^ consisting of nitrate of potash, sulphur 
(carefully washed), sulphide of antimony, lealgar, gunpowder, 
and magnesium, incorporated with shellac solution, and with or 
without the addition of gun-cotton, tlioioughly purified, not 
exceeding 10 per cent, by weight of the finished stars. Pio- 
vided that each star may have a strand not exceeding five (5) 
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grains m weight of thoroughly purified nitro-cellulose attached 
to and passing through it 

Sound Signal Rockets, consisting of a signal rocket, 
having fitted m the head thereof one or more chaiges of tonite 
or cotton powder as hereinafter described, and with or without 
a layer of compressed gunpowder made of sulphur free from 
acid, saltpetre, and charcoal between the said charges, and 
having embedded in the said charges one or more detonators 
as defined by an Order in Council made under the 106th 
section of the said Act, such detonators to contain above the 
fulminate a substantial layer either of strongly compressed 
mealed gunpowder, or a composition made of two or more 
of the following ingredients, viz , saltpetre, sulphur (carefully 
washed), realgar, antimony, gunpowder , the said tonite to con- 
sist of gun-cotton thoroughly purified, mixed or impregnated 
svith a mtrate or nitrates. 

Socket Ijight Signals, consisting of a case of tin or 
other suitable material, containing one or more white or 
coloured stars of the compositions hereinafter specified, and 
having attached to the base of the said case m a case or bag of 
indiarubber, canvas, or other suitable matenal, a charge of gun- 
powder not exceeding 2 J ounces, the said stars and gunpowder 
bemg connected by means of a suitable time fuse of wood, 
copper, tinned iron, or other suitable material. Provided tliat 
the total weight of the star or stars contained in any one signal 
shall not exceed 8 ounces. Red Stars, consisting of nitrate of 
strontia, chlorate of potash, charcoal, and shellac, incorporated 
with shellac solution, with or without the addition of gun cotton 
thoroughly purified, not exceeding 10 per cent, by weight of 
the finished stars Green Stars, consisting of nitrate of baryta, 
chlorate of potash, charcoal, and shellac, incorporated with 
shellac solution, with or without the addition of gun-cotton 
thoroughly purified, not exceeding 10 per cent by weight of 
the finished stars White Stars, consisting of nitrate of potash, 
sulphur (carefully washed), sulphide of antimony, realgar, gun- 
powder, and magnesium, incorporated with shellac solution, 
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with or without the addition of gun-colLon thoroughly punfied, 
not exceeding 10 per cent, by weight of the finibhed stars. 
Provided that each star may have a strand not exceeding five 
(5) grains in weight of thoioughly purified nitro- cellulose 
attached to or passing through it 

Distress Signal Rockets, consisting of sound signal 
rockets as above desciibed {see Class 6, Division 3), with the 
addition in the head of the rocket of one or more stars com- 
posed of two or more of the following ingredients, viz., saltpetre, 
sulphur (carefully washed), realgar, antimony, gunpowder. 

Throwdowns. ) Licensed as “ Toy Fire- 

Snaps for Bonbon Crackers J works.” 

Magic Candle Pm Crackers, consisting of thoroughly 
purified fulminate of silver, gummed, or otherwise attached to 
a pm, and protected by a coating of paper, in a proportion not 
exceeding fifteen (15) grains of such fulminate of silver to every 
one thousand (1,000) magic candle pin crackers 

NB — It IS a condition of the license that these crackers 
shall be packed m numbers not exceeding twelve m stout 
paper, and each such package placed singly in a box of wood 
or cardboard, properly secured against escape of explosive , 
such boxes to be further packed as required for fireworks. 


Ooloured Fires. 

These are used m fireworks and illuminations, and consist 
of oxidising agents, such as chlorate of potash or nitrates of the 
alkalies, together with an easily combustible material such as 
sulphur, and small quantities of certain chemicals or minerals 
to give the lights a vauety of colouis These goods are highly 
inllamniablo, and when confined are more or less explosive 
The following list shows the percentage composition of Iho 
more important coloured fires used — 
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Red Fire. 

Nitrate of Strontia - 40 per cent 
Sulphur - - - 13 ,, 

Chlorate of Potash - 5 ,, 

Charcoal or Lampblack 3 , , 

Sulphide of Antimony 4 ,, 

Q-reen Fire 

Nitrate of Baryta • 77 per cent. 
Sulphur - - - 13 j> 

Chlorate of Potash - 5 „ 

Charcoal or Lampblack 3 ,, 

Metallic Arsenic - 2 „ 

White Indian Fire, 

Nitrate of Potash - 73 per cent 
Sulphur - - - 20 ,, 

Sulphide of Arsenic - 7 ,, 

Purple Fire. 

Chlorate of Potash - 43 per cent 
Nitrate of Potash - 22^ „ 

Sulphur - - - 22J „ 

Black Oxule of Copper 10 ,, 

,, Sulpludeof Mercury 2 ,, 


Crimson Fire 

Nitrate of Strontia - S3 per cent 
Sulphur - - - 32 ,, 

Chlorate of Potash - 20 ,, 

Cliarcoal or Lam])black 5 ,, 


Blue or Bengal Fire 

Nitrate of Potash - 66 per cent 
Sulphur - - 22 ,, 

Tersulphidcof Antimony 12 ,, 


Lilao Fire. 

Chlorate of Potash - 49 iier cent 
Sulphur - - - 25 ,, 

Chalk - - - 20 ,, 

Black Oxide of Copper 6 „ 

Yellow Fire. 

Nitrate of Soda - - 75 per cent 

Sulphur - - -19,, 

Charcoal or Lampblack 6 ,, 



THE EXPLOSIVES ACT, 1875. 

(38 Vicr c. 17 ) 

In the following abstract of this enactment, either the sub- 
stance or (m many cases) the full text is given of those poi lions 
of the Act which iL will be useful for manufacturers, vendors, 
and users of explosives, or importers or carriers of those sub- 
stances, to have at hand for reference 

The Act — which is intituled, ‘‘An Act to amend the Law 
with lespect to manufacturing, keeping, selling, carrying, and 
luiportiiig Gunpowder, Nitro-glycerine, and other explosive 
substances” — was passed 14th June 1875, and came into 
operation on ist January 1876. There is no occasion to 
notice here those sections of the Act which made temporary 
[provision Lonceiniiig factoiies or stores for explosives existing 
when the Act was passed and authoused under previous Acts; 
ind the provisions of the Act (Part L) which relate to gun- 
powder will be set out here in those cases only in which the 
same provisions are subsequently applied by the Act (Part IL) 
to high explosives 

In many of its provisions, the requirements of the Act are not 
easily followed, but on this point the remarks of Sir Frederick 
fVbel will commend themselves : — “ It can hardly be doubted 
hat the somewhat complicated machinery of the Act, found 
leccssary in the first instance in order to attain an efficient 
:onlrol over the making, carriage, keeping, &c., of all explosive 
lUbstances in their great vaiiety of forms and applications, 
rom bairels of powdci and ship-luadb and stores of dynamite, 
immunition, and detonatois, to drawing-room fireworks, sub- 
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stitutes for i:)igeon'Shootmg, and toy crackcrb, will ni duu 
course be much simplified. There can be no doul^t that the 
action of manufacturers and vendors themselves will impoi- 
tantly contribute (and has, indeed, already to some extent 
contributed) to such simplification, not by their raising 
difficulties and entertaining or conniving at attempts of evasion, 
but by their ready adoption of obviously wise precautions and 
improvements, and by the systematic exercise of care and 
vigilance within their individual spheres of influence.” 

Definition of Dxphsive, 

In the Act the term “ explosive ” is defined to mean gun- 
powder, nitro-glycerme, dynamite, gun-cotton, blasting powdeis, 
fulminate of mercury or of other metals, coloured fires, and 
“every other substance, whether similar to those above 
mentioned or not, used or manufactured with a view to pro- 
duce a practical effect by explosion or a pyrotechnic eflectj” 
and It also includes fog-signals, fireworks, fuses, lockets, pci- 
cus&ion caps, detonators, cartridges, ammunition of all desciip- 
tions, and “every adaptation or preparation of an explosive as 
above defined” (s. 3) 


Scope of the Act. 

By the Act, various powers for the contiol of the manulac- 
ture of explosives, and of all trafficking therein, are vested in 
(i) the Secretaiy of State (f.e?., in piactice, the Home Secretary), 
who IS authorised to appoint Government Inspectors of Ex 
plosives , (2) in the Local Authorities defined by the Act \ and 
(3) m Harbour Authorities. For the elTective administra- 
tion of the Act, large powers of search and inquiry are given to 
the Government Inspectors, and (in a lesser degiee) to officers 
of Local Authorities Breaches of law under the Act — whcthei 
of Its express provisions or of rules or bye-laws fiamed under 
It — rendei the offenders liable to heavy and summaiy penalties, 
and these will be found mentioned in the following pages in 
every case specified in the Act Where exception may be 
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taken by the occupier of premises licensed under the Act to 
the requisitions made by a Government Inspector, provision is 
made by the Act for a reference of the matter in dispute to 
arbitiation Special provision is also made for official inquiry 
into accidents occurring with explosives not only in a factory, 
magazine, or store licensed under the Act, but on any 
“carriage, ship, or boat” used for conveying explosives, and 
special regulations are required to be observed at coroners* 
inquests on deaths resulting from acadents with explosives. 


Local Authorities 

The Local Authorities for the purposes of the Act are — 

In England (s 67), 

(i ) In the City of London, the court of the Lord Mayor 
and Aldermen , 

(2 ) In the Metropolis outside the City of London, the 
Metiopolitan Board of Works , * and 

(3 ) In any borough not assessed to the county rate by 
the county justices, the Mayor, Aldermen, and 
Burgesses acting by the Council; but 

(4 ) In any harbour within the jurisdiction of a harbour 
authority, whether situate or not within the juris- 
diction of any local authority before mentioned, 
the Harbour Authority, to the exclusion of any 
other local authority ; and 

(5 ) In any place in which there is no local authority as 
above the Justices in petty sessions assembled * 

By s 68 the Secretaiy of State is empowered to declare 
the Council of a borougli assessed to the county rate, and 

By the Local Govcinmeiit Act, 1888, the povvei-s, duties, and liabibtics 
of the MeLropuhtaii Board of Works were tinnsforrcd to the London 
County Council (51 & Sa Vict. c. 41, as 40-45); and l)y the same Act 
(b 7) the bubinesb of county jubticcb as Local AuLhorUics under the 
Explobivcb Act was transferred to County Couuals. 
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the IiiiproveiTient Commissioners of a district, to be Local 
Authorities (but not for a harbour) under the Act. 

In Scotland (s no), 

(t ) In any borough the Magistrates and 'J’o\in Council, 

(2 ) In any harbour within the jurisdiction of a harbour 
authority, whether situate or not witliin the juris- 
diction of any local authority for a borough, the 
Harbour Authority, to the exclusion of any other 
local authority, 

(3 ) In any place other than a borough or harbour the 
County J ustices 

But by s. 115, the Secretary of State is empowered to 
declare the Police Commissioners of a burgh to be the Local 
Authority in certain cases. 

Jn Ireland (s. 116), 

(r ) In the City of Dublin, the Lord Mayor, Aldermen, 
and Burgesses acting by the Town Council, and 

(2 ) In an urban sanitary district, the Urban Sanitary 
Authority, but 

(3 ) In any harbour within the jurisdiction of a harbour 
authority, whether situate or not within the juris 
diction of any local authority above mentioned, 
the Harbour Authority, to the exclusion of any 
other local authority , 

(4 ) In any place in which there is no local authority as 
above defined, the Justices in petty sessions 

The expression Harbour Authority in the Act includes 
(s 107) any person or body of persons claiming to be pro- 
pnetor or proprietors of or intrusted Avith the duty or power of 
maintaining or regulating any harbour, and any port, haven, 
and estuary, or intrusted with the duly of conserving the 
navigation of any tidal water, and any sudi harbour, i:>ort, 
haven, estuary, tidal water, and any wharf, dock, pier, jetty, 
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and work, and other area, whether land or water, over whic 
the Harbour Authority have control or exercise powers, ai 
included in the Act in the expression “ harbour.” 


PART L— GUNPOWDER. 

Part I of the Act comprises the sections relating to gui 
powder, and contains the following provisions, these being mad 
applicable (with certain modifications and additions) to oLhc 
explosives also in subsequent sections (Part II ) of the Act — 

Manufactin e and Keeping of Gunpowder 

The manufacture of gunpowder shall not, nor shall an 
process of such manufacture, be earned on except at a factoi 
for gunpowder either lawfully existing or licensed under th 
Act , and any person who carries on any such process of mam 
facture, except as allowed by the Act, shall be deemed t 
manufacture gunpowder at an unauthorised place. 

Where gunpowder is manufactured at an unauthorised plac 
(i) all or any part of the gunpowder or ingredients of gunpowd< 
found in or about such place may be forfeited, and the perse 
so manufactunng shall be liable to a penalty of ;£ioo for evei 
day during which he so manufactures (s. 4) 

Gunpowder, unless kept for private use and not for sale 1 
an amount not exceeding thirty pounds, or in the keeping of 
carrier for the purpose of conveyance in accordance with t\ 
provisions of the Act, shall not be kept at any place except 
the factory in which it is manufactured ; or (2) in a niagazir 
or store cither lawfully existing or licensed under the Act, « 
(3) in premises registered under the Act. Where gunpowd 
is kept in an unauthorised place, all or any part of the gu 
powder found in such place may be forfeited^ and tl 
occupier of such place, and also the owner of, or oth 
person guilty of keeping the gunpowder, shall each be liab 
to a penalty of 2s. for every pound of gunpowder so ke 



DANGEROUS GOODS 


190 


Ltce?istng of Factories arid Magazines 

A new factory or magazine for gunpowder shall not be 
established except on the site and in the manner specified in 
a license to be granted by the Secretary of State, with the 
assent of the Local Authonty. Detailed directions arc given 
m the Act for obtaining such license and the requisite assent 
of the Local Authority (ss 6, 7, 8). 

Regulation of Factoiics and Magazines 

In every gunpowder factory and magazine — 

(r ) The factory or magazine, or any part thereof, shall 
not be used for any purpose not in accordance 
with the license , and 

(2 ) The terms of the license shall be duly observed, and 
the manufacture or keeping or any process in or 
work connected with the manufacture or keeping 
of gunpowder shall not be carried on except in 
accordance with those terms j and 
(3 ) The factory or magazine and every part thereof shall 
be maintained m accordance with the license ; and 
any material alteration in the factory or magazine 
by enlarging or adding to the site, or by externally 
enlarging or adding to any building, or by altering 
any mound otherwise than by enlargement, or by 
making any new work, shall not be made except 
m pursuance of an amending license granted 
under the Act 

In the event of any breach (by any act or default) of this 
section, the gunpowder or ingredients thereof in respect to 
which, or being in any building or machine in respect to 
which, the offence was committed, may be forfeited j and the 
occupier shall be liable to a penalty not exceeding in the case 
of the first offence ;*^^5o, and m the case of a second or any 
subsequent offence ;^too, and in addition for every day 
during which such breach contmues (s. 9). 

The occupier of a factory shall not be deemed guilty of a 
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breach of this section for using in a case of emergency, or 
temporarily, one building or part of a building in which any 
process of the manufacture is, under the terms of the license, 
carried on, for another process of the manufacture, if he do 
not carry on m such building or part more than one process at 
the same time, and if the quantity of gunpowder or ingredients 
thereof in such building or part do not exceed the quantity 
allowed to be therein, or any less quantity allowed to be in 
the building or part of a building in which such other process 
is usually carried on , and if upon such use being continued 
after the lapse of twent} -eight days from the first beginning of 
such use he send notice to a Government Inspector, and the 
Inspector do not require its discontinuance (s 9). 

In the event of any breach (b> any act or default) in 
any factory or magazine of the general rules for gunpowder 
factories prescribed by the Act,* all or any part of the gun- 
powder or ingredients thereof in respect to which, or being in 
any building or machine m respect to which, the offence was 
committed, may he forfeited , and the occupier shall be liable 
to a penalty not exceeding ;£‘io, and in addition (on a second 
offence) for every day during which such breach continues 
(s 10) 

Every occupier of a gunpowder factory or magazine shall, 
with the sanction of the Secretary of State, make special rules 
for the regulation of the persons employed therein, and there 
may be annexed to any breach of such special rules penalties 
not exceeding 40s. for each offence (s. ii). 

Supplemental as to Factories and Magazines 

Where the occupier of a gunpowder factory or magazine 
desires that any alteration should be made in the terms of his 
license, or any material alteration made in the factory or 
magazine by enlarging or adding to the site or by externally 
enlarging or adding to any building, or by altering any mound 

* The “general rules” of sect 10 arc omitted here, as not concerning 
faclorics for high explosives (see post^ p. 198). 
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Otherwise than by enlargement, or by making any new woik, he 
may apply for an amending license If lie satisfy the Secretary 
of State that the alteration may be properly permitted without 
increased risk, the Secretary of State may grant the amending 
license of his own authority, but otherwise the application will 
be dealt with as an application for a new license (s 12) 

A gunpowder factory or magazine license shall not be 
avoided by any change in the occupier of the factory or 
magazine, but notice of the name, address, and calling of the 
new occupier shall be sent to the Secretary of State within 
three months after the change, and m default such new 
occupier shall be liable to a penalty not exceeding 20s for 
every week during which such default continues (s 13) 


S/or€S for Gufipoivder, 

Any person may apply to the Local Authority for a license 
for a gunpowder store, and if the proposed site, construction 
of the store, and amount of gunpowder to be stored therein 
are m accordance with the Order in Council (sec s. 16), the 
license is to be granted on payment of a fee not exceeding 5s. 

(s is) 

Her Majesty may from time to time, by Order in Council, 
regulate the construction and materials and fittings of gun- 
powder stores, prescribe the buildings and works from which 
gunpowder stores are to be separated, and the distances by 
which they are to be separated; and prescribe the maximum 
amount of gunpowder, not exceeding 2 tons, to be kept in 
stores, graduated according to their construction and situation 
and their distance from the said buildings and works (s. 16). 

In the event of any breach (by any act or default) of the 
general rules prescribed by the Act for gunpowder stores, all 
or any part of the gunpowder m lespect to which or being in 
the store when the offence was committed may be forfeited, 
and the occupier shall be liable to a penalty not exceeding 
and in addition (on a second offence) ;^to for every day 
during which such breach continues (s 17). 
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A store license shall be valid only for the person named in 
it, and shall be annually renewed by the Local Authority, at a 
fee not exceeding is , and unless so renewed shall expire (s 18). 

Every occupier of a gunpowder store may, with the sanction 
of the Secretary of State, make special rules for the regulation 
of the persons employed therein, and there may be annexed to 
any breach of such special rules penalties not exceeding 40s. 
for each offence (s. 19) 

Registered Premtses, 

A person dcbirous of registering with the Local Authonty 
any premises for the keeping of gunpowder shall register his 
name and calling, as well as the premises, in such manner and 
on payment of such fee, not exceeding is , as may be directed 
by the Local Authonty, such registration to be annually 
renewed at a fee not exceeding is 

In the event of any breach (by any act or default) of the 
general rules prescribed by the Act for registered premises, all 
or any part of the gunpowder in respect to which, or being in 
any house, building, place, safe, or receptacle in respect to 
which, the offence was committed, may be forfeited, and the 
occupier shall be liable to a penalty not exceeding 2s. for 
every pound of gunpowder in respect of which or being on the 
premises in which the offence was committed (s 22). 

Supplemental Provisions* 

The occupier of every factory, magazine, store, and registered 
premises for gunpowder, and every person employed in or 
about the same, shall take all due precaution for the preven- 
tion of accidents by fire or explosion, and for preventing 
unauthorised persons having access thereto or to the gun- 
powder therein, and shall abstain from any act whatever which 
tends to cause fire or explosion and is not reasonably necessary 
for the work therein ; and any breach (by any act or default) 
of this section shall be deemed to be a breach of general rules 

(s. *3)- 

N 
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The Local Authority shall cause registers to be kept of all 
store licenses granted by and of all premises registered with 
them under the Act, and a ratepayer within the area of 
the Local Authority, or a licensee or person registered under 
the Act, upon payment of a fee of is., and a Government 
inspector, or an officer appointed by any Local Authority for the 
purposes of the Act, or an officer of police, without payment, 
shall be entitled at all reasonable times to inspect and take 
extracts from any such registers (s 28). 

If the occupier of a store or registered premises dies or 
becomes bankrupt, or has his affairs liquidated by arrangement, 
or becomes mentally incapable or otherwise disabled, the 
person carrying on the business of such occupier shall not be 
liable to any penalty for acting under the license or registration 
during such reasonable time as may be necessary to allow him 
to obtain a fresh license or registration (s 29). 


Sale of Gtmpowder. 

Gunpowder shall not be hawked, sold, or exiioscd for sale 
upon any highway, street, public thoroughfare, 01 public place ; 
and (i) any person hawking, selling, or exposing gunpowder for 
sale shall be liable to a penalty not exceeding 40s , and (2) all or 
any part of the gunpowder so hawked or exposed for sale, or 
found in the possession of any person convicted hereunder, may 
be forfeited (s. 30). 

Gunpowder shall not be sold to any child apparently under 
the age of thirteen years ; and any person selling gunpowder 
in contravention of this section shall be liable to a penalty not 
exceeding ^^5(5 31) 

All gunpowder exceeding one pound in weight, when 
publicly exposed for sale or sold, shall bo m a substantial 
case, bag, canister, or other receptacle made and closed so as 
to prevent the gunpowder from escaping, and to such outer- 
most receptacle shall be affixed the word gunpowder in 
conspicuous characters by means of a brand or label, or other 
mark, and if any gunpowder is sold or exposed for sale in 
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contravention of this section, the person o/Tending shall be 
liable to a penalty of 40s , and all or any part of the gunpowder 
so exposed for sale may be forfeited (s 32) 

Conveyance of Gunponvder 

The following general rules shall be observed with respect 
to the packing of gunpowder for conveyance : — 

(i.) The gunpowder, if not exceeding five pounds in 
amount, shall be contained in a substantial case, bag, 
canister, or other receptacle, made and closed so as 
to prevent the gunpowder from escaping; and 

(2 ) The gunpowder, if exceeding five pounds 111 amount, 
shall be contained either in a single package or a 
double package A single package shall be a box, 
barrel, or case of such strength, construction, and 
character as may be for the time being approved by 
the Government inspector as being of such strength, 
construction, and character that it will not be broken 
or accidentally opened, or become defective 01 in- 
secure whilst being conveyed, and will not allow the 
gunpowder to escape. If the gunpowder is packed 
m a double package, the inner package shall be a 
substantial case, bag, canister, or other receptacle 
made and closed so as to prevent the gunpowder 
from escaping, and the outer package shall be a box, 
barrel, or case of wood or metal or other solid 
material, and shall be of such strength, construction, 
and character that it will not be broken or accident- 
ally opened, 01 become defective or insecure whilst 
being conveyed, and will not allow the gunpowder to 
escape; and 

(3.) The interior of every package, whether single or 
double, shall be kept free from grit and otherwise 
clean ; and 

(4.) Every package, whether single or double, when 
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actually used for the package of gunpowder, shall not 
be used for any other purpose , and 
(5 ) There shall not be any iron or steel m the construc- 
tion of any such single package or inner or outer 
package, unless the same is effectually covered with 
tin, zinc, or other material , and 
(6 ) The amount of gunpowder in any single package, or 
if there is a double package, in any one outer package, 
shall not exceed one hundred pounds, except with 
the consent of and under conditions approved by a 
Government Inspector , and 

(7 ) On the outermost package there shall be affixed the 
word “gunpowder'* in conspicuous characters by 
means of a brand or securely attached label or other 
mark 

In the event of any breach (by any act or default) of any of 
the above-mentioned general rules, the gunpowder in respect 
of which the breach is committed may be forfeited, and the 
person guilty of such breach shall be liable to a penalty not 
exceeding ;62o. 

The general rules contained in this section may from time 
to time be altered by the Secretary of State (s 33) 

Bye-Laws 

Every Harbour Authority shall, with the sanction of the 
Board of Trade, make bye-laws for regulating the conveyance, 
loading, and unloading of gunpowder within its jurisdiction 

For breaches of such bye-laws, penalties are authorised by 
the Act, not exceeding ^£20 for each offence, and ;^io for each 
day during which the offence continues, besides forfeiture of 
all or any part of the gunpowder in respect of which, or found 
in the ship, boat, or carriage in respect of which, the breach of 
bye-law has taken place (s. 34) 

Any person resisting a harbourmaster or officer acting 
under such bye-laws shall be liable to the same penalties as a 
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person for obstructing the harbourmaster in the execution of 
his duty (s 34) 

On any part of the coast of the United Kingdom, or in any 
tidal water for which there is no harbour authority, the Board 
of Trade are empowered by the Act to make bye-laws for that 
part or water as if it were a harbour and they were the harbour 
authority , and they may by such bye-laws define the area 
within which they are to be observed, and the officers by 
wliom they are to be enforced (ihid ) 

Every railway or canal company over whose railway or canal 
any gunpowder is to be carried, shall, with the sanction of the 
Board of Trade, make bye-laws for regulating the conveyance, 
loading, and unloading of such gunpowder (s 35) 

Penalties for any breach of any such bye-laws may be 
imposed, and may be giaduated according to the gravity of 
the offence, and accoiding as it may be a first, second, or 
other subsequent offence, that is to say, pecuniary penalties 
not exceeding £^20 for each offence, and ;^io for each day 
during which tlie offence continues, besides forfeiture of all or 
any part of the gunpowder in respect of which, or being m the 
carnage, ship, or boat or tram of carriages, ships, or boats m 
respect of which, the breach of bye-law has taken place (ihid^. 

The occupier of every wharf or dock on or in which gun- 
powder is loaded or unloaded (if such loading or unloading is 
not otherwise subject to any bye laws undei this Act) may, and 
if so required by the Secretary of State shall, from time to time, 
with the sanction of the Secietary of State, make bye-laws for 
regulating the loading and unloading of gunpowder on or in 
such wharf 01 dock, and m particular for declaring or regulating 
all or any of the matters which can be declared or regulated in 
the case of any wharf or dock within the jurisdiction of a 
harbour authority by bye-laws made by such authority in 
pursuance of this Act, and penalties may be annexed to 
breaches of such bye-laws, as in the case of bye-laws made 
under section 35 (s. 36). 

The Secietary of State is cmiiowered to make bye-laws for 
regulating the conveyance, loading, and unloading of gun- 
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powder by land or otherwise, m any case m which bye-laws 
made under any other provision of the Act do not apply ; and 
penalties may be annexed to any breach of any such bye-laws 
as in the case of bye-laws made under section 35 (s 37) 

Any recommendation to Her Majesty in Council, any 
general rules with respect to packing, and any bye-laws which 
IS or are proposed to be made under the Act by a Secretaiy of 
State or the Board of Trade shall, before being so made, be 
published in such manner as the Secictary of State or the 
Board of Trade may direct , and the byc-laws fi amed by any 
Railway Company, Canal Company, or Haibour Authority 
under the Act shall, before being sanclioned by the Board of 
Trade, be likewise published in such manner as the Boaid may 
direct (s. 38). 


PART II —EXPLOSIVES OTHER THAN GUN- 
POWDER 

Part II of the Act relates to explosives other than gun- 
powder, and by s 39 it is declared that, subject to the i)io- 
visions hereafter in this part of the Act contained, Part I 
of the Act relating to gunpowder shall apply to every other 
description of explosive, in like manner as if those provisions 
were re-enacted with the substitution of that description of 
explosive for gunpowder 

Modification of Part I as applied to Explosives other than 
Gunpowder, 

In the case of explosives other than gunpowder, the follow- 
ing modifications and additions are to be made in and to 
Part I of the Act • — 

(i ) The draft license for a factory or inagayine submitted 
by an applicant to the Secretay of State shall specify 
such particulars as the Secretary of State may 
require , 
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(2 ) The prescribed general rules [t\e , rules prescribed 
by an Order in Council] shall be substituted for 
the general rules in Part I of the Act relating to 
factories, magazines, stores, and registered premises 
respectively , but no such general rule shall require 
the removal of any building or work in use at the 
date of the Order m Council by which such rule is 
made ; 

(3.) The Secretary of State may from time to time alter 
the general rules relating to packing contained in 
Part I. of the Act for the purpose of adapting the 
same to the packing of any explosive other than 
gunpowder j and 

{4 ) For the maximum amount limited by the Act to be 
kept for private use and not for sale, or m a store, 
and for the minimum amount limited by the Act to 
be exposed for sale or sold otherwise than in a 
substantial case, box, canister, or other receptacle as 
therein mentioned, there shall be substituted in the 
case of explosives other than gunpowder the following 
amounts ; namely, (a) where such explosive consists 
of safety cartridges made with gunpowder, an amount 
containing not more than five times the maximum or 
minimum amount of gunpowder, as the case may be, 
above mentioned , and (^) in the case of any other 
explosive, the prescribed amount , and 

(S ) Two or more descriptions of explosives shall not be 
kept in the same store or registered premises, except 
such descriptions as may be prescribed m that 
behalf; and, when so kept, shall be kept subject 
to the prescribed conditions and restnctions , and 

(6.) Where any explosive, other than gunpowder, is 
allowed to be kept m the same store or registered 
premises with gunpowder, the maximum amount of 
gunpowder to be kept therein shall be the prescribed 
amount in lieu of the amount fixed by Part I. of the 
Act , and 
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(7 ) Where any explosive other than guniiovvder is allowed 
to be kept in the same magazine, store, or registered 
premises with gunpowder, the prescribed general 
rules shall be observed instead of the general rules 
set out in the Act , and 

(8 ) There shall be on the outermost package containing 

the explosive, in lieu of the woid “gunpowder,” the 
name of the explosive, \Mth the addition of the word 
“explosive,” and if such name is materially false the 
person selling or exposing for sale such cxtilosive, 
and also the owner of the explosive, shall be liable 
to a penalty not exceeding 

(9 ) With respect to the importation from any place out 

of the United Kingdom of either dynamite or gun- 
cotton, or any explosive (other than gunpowder, 
cartridges made with gunpowder, percussion caps, 
fireworks, and any prescribed explosive), the lollow- 
ing provisions shall have effect , — {a) The owner and 
master of any ship having on board any such 
explosive shall not permit the same to be unloaded 
and delivered to any person who does not hold an 
importation license from the Secretary of State, and 
any transhipment shall be deemed to be delivery, 
(d) the Secretary of State may grant an importation 
license for any such explosive, and may annex thereto 
such provisions and restrictions as he may think 
fit for the protection of the public from danger, 
(^) the license shall be of such duration as the 
Secretary of State may fix, and shall be available 
only for the person named in the license ; (cf) in the 
event of any breach by any act or default of the 
provisions of this section with respect to tlic importa- 
tion of an explosive, or of the provisions of any 
importation license, all or any part of the explosive 
with respect to which such breach is committed, or 
being in any ship or boat in connection with which 
such breach is committed, may be forfeited, and the 
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owner and master of such ship or boat, and the 
licensee or person to whom the explosive is de* 
livered, shall each be liable to a penalty not exceed- 
to a further penalty not exceeding 
2S for every pound of such explosive; and (e) the 
Commissioners of Customs and their officers shall 
have the same power with respect to any such 
explosive, and the ship containing the same, as they 
have for the tune being with respect to any article 
on the importation of which restrictions are for the 
time being imposed by law (s. 40) 

Nothing in the Act shall apply to the filling or conveying, 
for private use and not for sale, of any safety cartridges to the 
amount allowed by the Act to be kept for private use (s. 41) 

Sect. 29 of the Passengers Act, 1855,* and sects 23 to 27, 
both inclusive, of the Merchant Shipping Act, 1873,! shall 
apply lo every explosne within the meaning of this Act in like 
manner as they apply to gunpowder (s 42). 

Speaally Dangefous Explosives. 

Her Majesty from time to time, by Order in Council, may 
prohibit, either absolutely, or except m pursuance of a license 
of the Secretary of State under this Act, or may subject to con- 
ditions or restrictions the manufacture, keeping, importation 
from any place out of the United Kingdom, conveyance, and 
sale, or any of them, of any explosive which is of so dangerous 
a character that it is expedient for the public safety to make 
such Order j and any explosive manufactured or kept in con- 
travention of any such Order shall be deemed to be manufac- 
tured or kept in an unauthorised place, and any explosive con- 

* By which gunjxiwder is prohibited as cargo on a passenger ship 
t lunxising n penalty of ;£'S 00 on any person who sends by ship ‘ * dan- 
gerous goods ” under a false description, and empowering the shipowner or 
master to throw such goods overboard, and declaring daiigeroub goods so 
sent liable tg forfeiture 
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veyed in contravention of any such Order shall be deemed t' 
be conveyed in contravention of a bye-law under the Act 

If any explosive is imported or sold in contravention of an 
such Order, (i) all or any part of such explosive may b 
forfeited; (2) the owner or master of the ship in which it \va 
imported shall be liable to a penalty not exceeding los. fc 
every pound of such explosive brought in the ship ; and (3) th 
person to whom it was delivered and the person selling th 
same shall be liable to a penalty not exceeding los for evci 
pound of such explosive delivered or sold or found in hi 
possession 

The Commissioners of Customs and their officers shall hav 
the same power with respect to any such explosive, and th 
ship containing the same, as they have for the time being wit 
respect to any article prohibited by law to be imported (s. 43) 

Provisions tn faiwiir of certain Manufacturers and Dealers. 

The occupier of a factory for any explosive shall not h 
required to take out a factory license for making up on sue 
factoiy the explosive made thereon into cartridges or charge 
for cannon or blasting not containing within themselves the 
own means of ignition ^ and the occupier of any maga/im 
store, or registered premises for keeping any explosive ma 
keep such explosive when so made up into cartridges or charge 
as if It were not so made up (s 44) 

The occupier of a factory for any explosive who manufa 
tures a new form of explosive similar to the one specified i 
his license, shall not be deemed to have manufactured the sair 
in an unauthonsed place if the manufactuie be on a small seal 
and exclusively for the purpose of trial and not for sale, and 
he send notice thereof as soon as manufactured to the Secretai 
of State (s. 45). 

The occupier of a magazine, store, or registered premises fi 
any explosive shall not be required by the Act to take out 
factory license by reason tliat in connection with such maga/Jn 
store, or premises he fills for sale or otherwise any cartridge fi 
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small arms with the said explosive, so that he observe the 
following regulations , namely, 

(i.) There shall not be in the room in which such filling 
IS being carried on more than five pounds of gun- 
powder, or the prescribed amount of any other 
explosive, except it is made up into safety car- 
tridges , and 

(2 ) Any work unconnected with the making of the car- 
tridges shall not be carried on in the room while such 
filling IS being carried on , and 

(3.) There shall not be in the room while such filling is 
being earned on any fire nor any artificial light, 
except a light of such construction, position, or 
character as not to cause any danger of fire or explo 
Sion , and 

(4 ) In the case of a magazine or store, the room in which 
the filling is carried on shall be detached from the 
magazine or store, but in the immediate neighbour- 
hood thereof, and at such distance therefrom as may 
be specified in the case of a magazine by the license, 
and in the case of a store by an Order in Council 
relating to stores ; and 

(5 ) '1 he occupier shall give notice in the case of a 
magazine to the Secretary of State, and in the rase 
of a store or registered premises to the Local 
Authority, that he intends to carry on such filling 
of cartridges. 

In the case, however, of magazine or store for which a 
continuing certificate has been obtained, the previous consent 
of the Secretary of Stale will be required. 

The regulations m this section shall be deemed to be 
general rules under the Act, and the breach of them shall be 
punished accordingly (s. 46). 

The occupier of any magazine or store for any explosive 
shall not be required by the Act to take out a factory license 
by reason that, in connection with such magazine or store, he, 
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by filling cartridges, making charges, drying, sifting, fitting, 
otherwise, adapts or prepares the said explosive for use t 
clusively in his mine or quarry, or in some excavation or wo 
earned on by him or under his control, so that he observe t 
following regulations , name!} , 

(i ) There shall not be in the workshop in which su- 
adaptation or preparation is carried on more th 
loo pounds of gunpowder or the pi escribed amou 
of any other explosive , and 

(2 ) Any work unconnected with such adaptation or pi 
para ti on shall not be carried on in the said woi 
shop w'hile such adaptation or preparation is bei 
carried on , and 

(3 ) The said workshop shall be detached from t 
magazine or store, but in the immediate neighbo' 
hood thereof, and at such distance therefrom as m 
be specified, in the case of a magazine by the been 
and in the case of a store by an Order in Coun 
relating to stores , and 

(4 ) An explosive of one description shall not be a 
verted into an explosive of another description, a 
shall not lie unmade or resolved into its ingredicn 
and 

(5 ) The occupier shall give notice m the case of 
magazine to the Secretary of State, and in the ci 
of a store to the Local Authority, that he intends 
carry on such adaptation or preparation as is allow 
by this section. 

In the case, however, of a magazine or store for which 
continuing certificate has been obtained, the previous const 
of the Secretary of State will be required 

The regulations in this section shall be deemed to 
general rules under the Act, and the breach of them shall 
punished accordingly (s 47), 
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Kxtstmg Factories^ Magazines, and Stores. 

In any continuing certificate for a lawfully existing factory 
or magaicme for any explosive other than gunpowder, the 
following regulations are to form part of the terms of such 
certificate — 

(i.) If the factory or magazine is for dynamite or any 
substance having nitro-glycerine as one of its com- 
ponent parts or ingredients, the conditions contained 
in the existing license, with such modifications (if 
any) as the Secretary of State may think necessary in 
order to bring the same into conformity with this 
Act, and also any limitation of time for the expira- 
tion of the license contained in the existing license, 
and also tlie existing power of the Secretary of State 
to levokc the license , and 

(2 ) In any othei case, such terms as the Secretary of 
State may think expedient, having regard to the 
conditions (if any) contained in the license under 
which the factory or magazine is established ^ and 
such terms shall include any limitation of time 
contained in such license, but shall not require the 
removal of any lawfully existing building or work 
(s. si) 


PART III.— ADMINISTRATION OF LAW. 

Govei nment Inspectors of Explosives. 

A Government inspector shall have power to make such 
examination and inquiry as may be necessary to ascertain 
whether the Act is complied with, and for that purpose 
(i) he may enter, inspect, and examine any factory, magazine, 
or store of any explosive, and every part thereof, at all times 
by day and night, but so as not to unnecessarily impede or 
obstruct the woik in such factory, magazine, or store, and 
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may make inquiries as to the observance of the Act and all 
matters and things relating to the safety of the public or of 
the persons employed in or about such factory, magazine, or 
store, (2) he may enter, inspect, and examine any premises 
registered under this Act, and every part thereof, in which any 
explosive is kept, or is reasonably supposed by him to be 
kept, at all reasonable times by day, and (3) he may require 
the occupier of any factory, magazine, store, or premises which 
he IS entitled, under this section, to enter, or a person 
employed by such occupier therein, to give him samples of 
any explosive or ingredients of an explosive therein, or of 
any substance therein, the keeping of which is restricted or 
regulated by the Act, or of any substance therein which the 
inspector believes to be an explosive, or such ingredients or 
substance. 

The occupier of every such factory, magazine, store, and 
registered premises, his agents and servants, shall furnish the 
means required by the inspector as necessary for every such 
entry, inspection, examination, and inquiry 

Any person who obstructs an inspector m the execution of 
his duties under the Act shall be liable to a pepalty of 100 
for each oifence (s. 55), 

If in any matter not expressly provided for by the Act, an 
inspector find any factory, magazine, or store for an explosive, 
or any part thereof, or any thing or practice thetein or con- 
nected therewith, to be unnecessarily dangerous or defective, 
so as in his opinion to tend to endanger the public safety or 
the bodily safety of any person, such inspector may require the 
occupier of such factory, magazine, or store to remedy the 
same; and where the occupier objects to comply with the 
requisition he may require the matter to be referred to arbitra- 
tion in manner provided by the Act (s. 56) 


Accidents, 

Whenever there occurs any accident by explosion or by fire 
in qr about or in connection with any factory, magazine, or 
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Store, or any accident by explosion or by fire causing loss of 
life or personal injury in or about or in connection with any 
registered premises, the occupier of such factory, magazine, 
store, or premises shall forthwith send or cause to be sent 
notice of such accident and of the loss of life or personal 
injury (if any) occasioned thereby to the Secretary of State. 
A notice of any accident of which notice is sent in pursuance 
of this section to a Government inspector need not be sent to 
any inspector or sub-inspector of factories or any inspector of 
mines. 

Where in, about, or in connection with any carriage, ship, or 
boat, either conveying an explosive, or on or from which an 
explosive is being loaded or unloaded, there occurs any 
accident by explosion or by fire causing loss of life or personal 
injury, or if the amount of explosive conveyed or being so 
loaded or unloaded exceeds in the case of gunpowder half a 
ton, and in the case of any other explosive the prescribed 
amount, any accident by explosion or by fire, the owner or 
master of such carriage, ship, or boat, and the owner of the 
explosive conveyed therein or being loaded or unloaded there- 
from, or one of them, shall forthwith send or cause to be sent 
notice of such accident, and of the loss of life or personal 
injury, if any, occasioned thereby, to the Secretary of State. 

Every such occupier, owner, or master as aforesaid who fails 
to comply with this section shall be liable to a penalty of £20 

(s- 63) 

Where an accident by explosion or fire has occurred in, and 
wholly or partly destroyed a factory magazine, or any magazine 
or store, the factory magazine, magazine, or store shall not be 
reconstructed, and any further supply of an explosive shall not 
be put therein, except with the permission of the Secretary of 
State; and where an accident by explosion or fire in a 
factory has wholly or partly destroyed any building of such 
factory as to which a Government inspector has previously to 
the accident sent to the occupier a notice that the building is 
unduly near to some building or work outside the factory, such 
building shall be reconstructed only upon such site in the 
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factory and with such precautions as may seem reasonable to 
the Secretary of State j and where an accident by explosion or 
by fire in a factory has wholly or partly destroyed two or more 
buildings in such factory, not more than one of such buildings 
shall be reconstructed except with the permission of the 
Secretary of State, provided that this enactment shall not 
apply to any buildings in a lawfully existing factory, if cither 
both or all such buildings are incorporating mills, or if as 
regards any other buildings a Government inspector has not 
previously to the accident sent to the occupier a notice that 
such buildings are unduly near to each other. The recon- 
struction of any building in contravention of this section shall 
be deemed to be a breach of the terms of the license, and shall 
be punished accordingly (s. 64) 

Corofiers' Inquests 

Where a coroner holds an inquest upon a body of any 
person whose death may have been caused by any accident 
of which notice is required by the Act to be given to the 
Secretary of State, or by the explosion of any explosive, the 
coroner is to adjourn such inquest unless a Government 
nspector, or some person on behalf of the Secretary of State, 
is present to watch the proceedings ; but if such accident or 
explosion has 'not occasioned the death of more than one 
person, and the coroner has sent to the Secretary of State not 
less than forty-eight hours’ notice of the time and place of 
holding the inquest, it shall not be imperative on him to 
adjourn such inquest if the majority of the jury think it un- 
necessary, and where evidence is given at an inquest at 
which no Government inspector or official is present, of any 
neglect as having caused or contributed to the explosion or 
accident, or of any defect in or about or in connection with 
any factory, magazine, store, or registered premises, or any 
carriage, ship, or boat carrying an explosive, appearing to the 
coroner or jury to require a remedy, the coroner is to send to 
the Secretary of State notice in writing of such neglect or 
defect (s. 65). 
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Special Inquiries 

The Secretary of State may direct an inquiry to be made by 
a Government inspector into the cause of any accident which 
IS caused by an explosion or fire either in connection with any 
explosive, or of which notice is required by the Act to be given 
to the Secretary of State , and where it appears to the Secretary 
of State, either before or after the commencement of any such 
inquiry, that a more formal investigation of the accident, and 
of the causes and circumstances thereof, is expedient, the 
Secretary of State is empowered to direct such an investigation 
to be held by a court having all the powers of a court of 
summary junsdiction hearing informations for offences against 
the Act, as well as the powers of a Government inspector under 
the Act, and the special poweis of entry and inspection of 
premises, of summoning witnesses, and of calling for books, 
papers, and documents, which are given by the Act (s. 66) 

Poivefs of Officer of Local Authority. 

Any officer authorised by the local authority may, on pro- 
ducing, if demanded, either a copy of his authority purporting 
to be certified by the clerk or some member of the local autho- 
rity, or some other sufficient evidence of his authority, require 
the occupier of any store (not being subject to the inspection 
under the Act of any Inspector of Mines) or any registered 
premises, or any small firework factory, to show him every or 
any place and all or any of the receptacles in which any ex- 
plosive or ingredient of an explosive, or any substance tbe 
keeping of which is restricted or regulated by the Act, that is 
m his possession is kept, and to give him samples of such 
explosive, ingredient, or substance, or of any substance which 
the officer believes to be an explosive or such ingredient or 
substance. 

Any occupier of a store or registered premises or a small 
firework factory who refuses to comply with any such requisition 
of an officer of the local authority, or to give him such asbist- 

o 



210 


DANGEROUS GOODS 


ance as he may require for the puipose oi this section, ui who 
wilfully obstructs the local authoiity, or any ofliicer of the local 
authority, in the execution of the Act, shall be liable to a 
penalty of;£‘2o (s. 69) 

Local Authoiity may provide Carnages and Magazines 

Every harbour authority and canal company shall, in addition 
to any other powers they may have for the like purpose, have 
powei to provide carnages, ships, and boats for the conveyance, 
loading, or unloading of an explosive within the jiiiisdiction of 
such authority or company, and may chaige a reasonable sum 
fixed by a bye-law under the Act for the use of such carriage, 
ship, or boat (s 71) 

General Fewer of Search 

Where any of the following officeis — namely, any Go vein 
ment inspector, or any constable or any officer of the local 
authority, if such constable or olhcei is siiecially authorised 
cithei (fz) by a warrant of a justice (which warrant such justice 
may grant upon leasonable ground being assigned on oath), or 
{U) (where it appears to a superintendent or other officer of 
police of equal or superior rank, or to a Government inspector, 
that the case is one of cmeigcncy and that the delay m obtain- 
ing a warrant would be likely to endanger life), by a written 
order from such superintendent, officei, or inspcctoi — has 
reasonable cause to believe that any offence has been or is 
being committed with respect to an explosive in any place 
(whether a building or not, or a carriage, boat, or ship), or that 
any explosive is ui any such place ni contiavention of the Act, 
or that the provisions of the Act are not duly observed in any 
such place, such officer may, on producing, if demanded, in the 
case of a Government inspector a copy of his appointment, 
and in the case of any other officei his authority, entci at any 
time, and if needs be by foice, and as well on Sunday as on 
other days, the said place, and every pait thereof, and examine 
the same, and seaieh fur explosives therein, and take samples 
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of any explosive and ingredient of an explosive therein, and 
any substance reasonably supposed to be an explosive, or such 
ingredient which may be found therein. 

Any person who, by himself or by others, fails to admit into 
any place occupied by or under the control of such person any 
officer demanding to enter in pursuance of this section, or in 
any way obstructs such officer in the execution of his duty 
under this section, shall be liable to a penalty of ^£ 50 , and shall 
also be liable to forfeit all explosives, and ingredients thereof, 
which are at the time of the offence m his possession or under 
his control at the said place. 

Where a constable or officer of the local authonty specially 
authorised by written authority other than a warrant of a 
Justice of the Peace, enters and searches as above provided, a 
special report in writing of every act done by such constable 
or officer in pursuance of that authonty, and of the grounds on 
which It IS done, shall be forthwith sent by the person by 
whom or under whose authority it was done to the Secretary of 
State (s. 73) 

Where any of the following officers — namely, any Govern- 
ment inspector, or any constable, or any officer of the local 
authonty — has reasonable cause to believe that any explosive 
or ingredient of an explosive or substance found by him is 
liable to be forfeited under the Act, he may seize and detain 
the same until some Court of Summary Jurisdiction has 
determined whether the same is or is not so liable to be 
forfeited, and with respect thereto the following provisions 
shall have effect 

(i.) The officer seizing may either require the occupier of 
the place in which it was seized (whether a building 
or not, or a carnage, boat, or ship) to detain the 
same in such place or in any place under the control 
of such occupier, or may remove it in such manner 
and to such place as will in his opinion least 
endanger the public safety, and there detain it, and 
may, where the matter appears to him to be urgent 
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and fraught with serious public danger, and he is a 
Government Inspector, or is authorised by an order 
from a Government Inspector or a Justice of the 
Peace, or from a superintendent or other officer of 
police of equal or superior rank, cause the same to 
be destroyed or otherwise rendered harmless , but 
before destroying or rendering harmless the same he 
shall take and keep a sample thereof, and shall, if 
required, give a portion of the sample to the person 
owning the explosive, or having the same under his 
control at the time of the seizure, and any such 
occupier who, by himself or by others, fails to keep 
the same when he is required in pursuance of this 
section to detain it, and any such occupier or other 
person who, except with the authority of the officer 
seizing the same, or of a Government Inspector, or 
m case of emergency for the purpose of preventing 
explosion or fire, removes, alters, or in any way 
tampers or deals with the same while so detained, 
shall be liable to a penalty not exceeding ;£5o, and 
shall also be liable to forfeit all explosives, and in- 
gredients thereof, which are at the time of the 
offence in his possession or under his control at the 
said place , 

(2 ) The proceedings before a Court of Summary Juris- 
diction for determining whether the same is or is not 
liable to forfeiture shall be commenced as soon as 
practicable after the seizure , and 

(3 ) The receptacles containing the same may be seized, 
detained, and removed in like manner as the contents 
thereof, and 

(4 ) The officer seizing the same may use for the purposes 
of the removal and detention thereof any ship, boat, 
or carriage in which the same was seized, and any 
tug, tender, engine, tackle, beasts, and accoutrements 
belonging to or drawing or provided for drawing such 
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ship, boat, or carnage, and shall pay to the owner a 
reasonable compensation for such use, to be deter- 
mined, in case of dispute, by a Court of Summary 
Jurisdiction, and to be recovered in like manner as 
penalties under the Act , and 
(S ) The same shall, so far as practicable, be kept and 
conveyed m accordance with the Act, and with all 
due precaution to prevent accident, but the person 
seizing, removing, detaining, keeping, or conveying 
the same shall not be liable to any penalty, punish- 
ment, or forfeiture, or to any damages, for keeping or 
conveying the same, so that he use all such due 
precautions as aforesaid ; and 
(6 ) The officer seizing the same, or dealing with the same 
m pursuance of this section, shall not be liable to 
damages or otherwise in respect of such seizure or 
dealing, or any act incidental to or consequential 
thereon, unless it is proved that he made such seizure 
without reasonable cause, or that he caused damage 
to the article seized by some wilful neglect or de- 
fault (s 74) 

Any of the following officers — namely, any Government In- 
spector under the Act, any chief officer of police, and any superior 
officer appointed for the purposes of this Act, where the justices 
in petty sessions are the local authority, by the court of quarter 
sessions to which such justices belong, and in the case of any 
other local authority by the local authority itself — may, for the 
purpose of ascertaining whether the provisions of the Act with 
respect to the conveyance, loading, unloading, and importation 
of an explosive are complied with, enter, inspect and examine 
at any time, and as well on Sundays as on other days, the 
wharf, carriage, ship, or boat of any carrier or other person who 
conveys goods for hire, or of the occupier of any factory, 
magazine, or store, or of the importer of any explosive, on or in 
which wharf, carnage, ship, or boat he has reasonable cause to 
suppose an explosive to be for the purpose of or in course of 
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conveyance, but so as not to unnecessarily obstruct the work 
or business of any such carrier, person, occupier, or importer. 

Any such officer, if he find any offence being committed 
under the Act m any such wharf, carriage, ship, or boat, or on 
any public wharf, may seize and detain or remove the said 
carriage, ship, or boat, or the explosive, in such manner and 
with such precautions as appear to him to be necessary to 
remove any danger to the public, and may seize and detain the 
said explosive, as if it were liable to forfeiture 

Any officer above mentioned in this section, and any officer 
of police, or officer of the local authority who has reasonable 
cause to suppose that any offence against the Act is being 
committed in respect of any carriage (not being on a railway) 
or any boat conveying, loading, or unloading any explosive, 
and that the case is one of emergency, and that the delay m 
obtaining a warrant will be likely to endanger life, may stop, 
and enter, inspect, and examine such carriage or boat, and by 
detention or removal thereof or otherwise take such precautions 
as may be reasonably necessary for removing such danger, m 
like manner as if such explosive were liable to forfeiture. 

Every officer shall for the purpose of this section have the 
same powers and be in the same position as if he were 
authorised by a search warrant granted under the Act, and any 
person failing to admit or obstructing such officer shall be 
liable to the same penalty (s. 75) 

When a Government Inspector, constable, or officer of the 
local authority takes samples of any explosive, or ingredient, 
or substance, he shall pay for or tender payment for the same 
to such amount as he considers to be the market value thereof, 
and the occupier of the place in which, or the owner of the 
bulk from which the sample was taken, may recover from the 
officer taking the sample, as a debt m the county court, any 
excess of the real value over the amount so paid or tendered, 
and any amount so tendered (s. 76). 
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PART IV —SUPPLEMENTAL PROVISIONS. 

Trespassers a?id Offenders 

Any person who enters without permission or otherwise 
trespasses upon an> factory, magazine, or store, or the land 
immediately adjoining thereto which is occupied by the 
occupier of such factory, magazine, or store, or on any wharf 
for which bye-laws are made by the occupier thereof under the 
Act, shall for every such offence, if not otherwise punishable, 
be liable to a penalty not exceeding and may be forthwith 
removed from such factory, magazine, store, land, or wharf, by 
any constable, or by the occupier of such factory, magazine, 
store, or wharf, or any agent or servant of or other person 
authorised by such occupier 

Any person other than the occupier of or person employed 
m or about any factory, magazine, or store who is found com- 
mitting any act which tends to cause explosion or fire in or 
about such factory, magazine, or store, shall be liable to a 
penalty not exceeding £^o 

The occupier of any such factory, magazine, store, or wharf 
shall post up in some conspicuous place or places a notice or 
notices warning all persons of their liability to penalties under 
this section , but the absence of any such notice or notices 
shall not exempt a person from a penalty under this section 
(s 77) 

Any person who is found committing any act for which he 
is liable to a penalty under the Act, and which tends to cause 
explosion or fire in or about any factory, magazine, store, rail- 
way, canal, harbour, or wharf, or any carriage, ship, or boat, 
may be apprehended without a warrant by a constable, or an 
officer of the local authoiity, or by the occupier of or the agent 
or servant of or other person authorised by the occupier of 
such factory, magazine, store, or wharf, or by any agent or 
servant of or other person authorised by the railway or canal 
company or haibour authority, and be removed from the place 
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at which he is arrested, and conveyed as soon as conveniently 
may be before a court of summary jurisdiction 

Where any person is guilty of any offence which under the 
Act is punishable by a pecuniary penalty only, and which, in 
the opinion of the court that tnes the case, was reasonably 
calculated to endanger public safety or to cause serious 
personal injury, or to cause a dangerous accident, and was 
committed wilfully by the person accused, such person shall 
be liable to six months’ imprisonment, with or without hard 
labour (s. 78) 

Every person who forges or counterfeits any license, certifi- 
cate, document, or plan granted or required in pursuance or 
for the purposes of the Act, or gives or signs any such 
document or plan which is to h.s knowledge false in any 
material particular, or wilfully makes use of any such forged, 
counterfeit, or false license, certificate, document, or plan, 
shall be liable to imprisonment, with or without hard labour, 
for a term not exceeding two years (s, 81). 

Every person who, without due authority, pulls down, 
injures, or defaces any notice, copy of rules, 01 document, 
when affixed in pursuance of this Act, or of the special mlcs, 
shall be liable to a penalty not exceeding two pounds (s 82). 


Legal Proceedings 

Where any offence under the Act for which the occupier of 
any factory, magazine, store, or registered premises is liable to 
a penalty or forfeiture has in fact been committed by some 
other person, such other person shall be liable to a penalty not 
exceeding twenty pounds, and the occupier shall be exempt 
from any penalty and forfeiture upon proving that he had used 
due diligence to enforce the observance of the Act, and had 
taken all practicable means m his power to prosecute the 
actual offender to conviction , and where a Government 
Inspector, or an officer of the local authority, or the local 
authonty, is satisfied that such occupier would, under the 
foregoing provisions, be exempt, and the occupier gives all 
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facilities for proceeding against and convicting the actual 
offender, the inspector, officer, or local authority shall proceed 
against that person in the first instance, without first proceed- 
ing against the occupier. 

Where any ofTence under the Act for which any warehouse- 
man, carrier, occupier of a wharf or dock, or owner or master 
of any ship, boat, or carriage, is liable to a penalty or for- 
feiture, has in fact been committed by some other person, this 
section IS to apply in like manner as m the case of an 
occupier (s 87). 

Where a carrier or owner or master of a ship or boat is 
prevented from complying with the Act by the wilful act, 
neglect, or default of the consignor or consignee of the ex- 
plosive, or othci person, or hy the improper refusal of the 
consignee or other person to accept delivery of the explosive, 
such consignor, consignee, or other person who is guilty of 
such wilful act, neglect, default, or refusal, shall be liable to the 
same penalty to which the carnei, owner, or master is liable 
for a breach of the Act, and his conviction shall exempt the 
carrier, owner, or master from any penalty or forfeiture under 
the Act (s. 88). 

Where a court before whom a person is convicted of an 
offence against the Act has power to forfeit any explosive, the 
court may, if they think it just and expedient, in lieu of forfeiting 
such explosive, impose upon such person, in addition to any 
other penalty or punishment, a penalty not exceeding such 
sum as appears to the couit to be the value of the explosive so 
liable to be forfeited 

Where any explosive, or ingredient of an explosive, is 
alleged to be liable under the Act to be forfeited, any indict- 
ment, information, or complaint may be laid against the owner 
of such explosive or ingredient, for the purpose only of en- 
forcing such forfeiture , and where the owner is unknown, or 
cannot be found, a court may cause a notice to be advertised, 
stating that unless cause is shown to the contrary at the time 
and place named in the notice, such explosive will be for- 
feited, and at such time and place the court, after hearing the 
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owner or any person on his behalf, may order all or any part 
of such explosive or ingredient to be forfeited (s 89). 

Every offence under the Act may be prosecuted, and every 
penalty under the Act recovered, and all explosives and 
ingredients liable to forfeiture under the Act may be forfeited, 
either on indictment or before a court of summary jurisdiction, 
provided that the penalty shall not exceed ;^too, exclusive of 
costs, and of any forfeiture or penalty in lieu of forfeiture, and 
the term of imprisonment shall not exceed one month. All 
costs and penalties may be recovered before a court of 
summary jurisdiction. 

A court of summary jurisdiction may by order prohibit a 
person from doing any act, for doing which such person has 
twice been convicted under the Act, and may order any person 
disobeying such summary order to be imprisoned for any 
period not exceeding six months (s 91). 

The court of summary jurisdiction, when hearing and deter- 
mining an information or complaint, in respect of any offence 
under the Act, shall be constituted either of two or more 
justices of the peace in petty sessions, or of a magistrate 
empowered by law to do alone any act authorised to be done 
by more than one justice of the peace 

Nothing in the Act shall render liable to any penalty or 
forfeiture the owner or master of any ship or boat, or any 
earner or warehouseman, or the person having charge of an> 
carnage, for any act done m breach of the Act, if he prove 
that by reason of stress of weather, inevitable accident, or other 
emergency, the doing of such act was, under the circumstances, 
necessary and proper (s 100). 

I>£fimtio7i and Classification of Explosives. 

Her Majesty IS empowered, by Order in Council, to declare 
that any substance which appears to Hei Majesty to be spe- 
cially dangerous to life or property by reason either of its 
explosive properties, or of any process in the manufacture 
thereof being liable to explosion, shall be deemed to be an 
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xplosive within the meaning of the Act ; and Her Majesty 
3 also empowered from time to time, by Order in Council, to 
lefine, for the purposes of the Act, the coniposition, quality, 
nd character of any explosive, and to classify explosives 
ss 10*1, 106). 

Any person who carries on any of the following processes — 
lamely, the process of dividing into its component parts or 
itherwise breaking up or unmaking any explosive, or making 
It for use any damaged explosue, or the process of remaking, 
Itering, or repairing any explosive, shall be subject to the 
irovisions of this Act as if he manufactured an explosive, and 
he expression manufacture ” in the Act is to be construed 
ccordingly (s 105) 


Table of Fees. 


The following are to be the maximum fees for licenses and 
.ertifi cates granted by the Secretary of State (s 26) 


Factory license, original - 

„ „ amending - 

„ „ renewal when lost 

Magazine license, original - 
„ „ amending 

„ „ renewal when lost 

Importation license, first grant - 
„ ,, renewal 

Continuing certificate 


Ten pounds. 
Five pounds 
Five shillings. 
Ten pounds. 
Five pounds 
Five shillings. 
One pound. 
Ten shillings. 
Forty shillings. 



Table of Explosives authonsed to be manufactured, with the number of Factories m which 
each could be made at the end of each year since the passing of the Act 
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Table of Explosives— 
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PART II. 

NOTES OF INSTRUCTIVE ACCIDENTS 
WITH VARIOUS MATERIALS, ILLUS- 
TRATING THEIR NATURE. 




PART II. 

INSTRUCTIVE ACCIDENTS. 


AMMONIUM HYDRATE (AMMONIA). 

On a hot summer’s day a laboratory assistant was in the act 
of opening a Winchester quart bottle of strong ammonia solu- 
tion for the writer, and no sooner had he relieved the stopper 
from the linseed meal surrounding it, than half the ammonia 
shot out of the bottle with tremendous force, leaving a residue 
of the liquid in the bottle in a state of violent ebullition for 
some time. The unfortunate young man had a narrow escape 
of his life A quantity of the liquid dashed into his face, and 
some of It must have reached his stomach, because his abdomen 
swelled to an immense size, but a timely administration of 
dilute hydrochloiic acid quickly brought it down to Us normal 
condition, otherwise the consequences must have been fatal 
His face and eyes were badly burnt, and the skm of his tongue 
and lips so cauterised that the whole peeled off His heart has 
since been chronically affected by the strain 

Bottles containing strong solution of ammonia should be 
kept in a cool place, and the stoppers should be taken out at 
ann’s-lengthi especially in the summer months. 

ANHYDROUS AMMONIA 

An explosion of a cylinder of this compressed gas took 
place on board a steamer in the tropics in October 1891 It 
ajipcarcd that the poop-hold contained 23 or 24 wooden cases 
containing wrought-iron cylindeis of ^-inch iron, 7 feet long 
and inches outside diameter, A tube, which was afterwards 
found to contain a flaw, burst, the escaping ammonia gas 
killing one man, and considerable damage was done to the 
ship, 
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BENZOL (MINERAL SPIRIT) 

A truck containing 8 puncheons of mineral spirit of about 
100 gallons each was being shunted at the Holloway Station of 
the Great Northern Railway when it came into collision with 
an engine, causing the barrels containing the benzol to leak 
The exuding volatile liquid quickly caught fire, and enveloped 
the driver an^ fireman in flames, both being burnt to death 
The flash point of the spirit was lo” F., and it was known as 
90 per cent benzol 

Highly inflammable liquids of this natuie should not be 
conveyed in barrels, but in properly secured iron drums 

BLASTING GELATINE 

Several cases of explosions with this stuff have recently been 
reported upon by H.M Inspectors of Explosives, which tend 
to show that blasting gelatine is liable to spontaneous decom- 
position, especially if kept for some time in hot countries 

A terrible explosion of a magazine containing 17,450 lbs 
of blasting gelatine and 5,450 lbs of dynamite took place at 
Bombay in 1891. The magazine in question was substantially 
built, with walls of stone laid in mortar, with an arched roof. 
The report by the committee appointed to inquire into the 
affair stated that “early on the morning of the 28th December 
1891 the watchmen observed smoke issuing from the ventilators 
of the magazine, and as the smoke increased the men ran away, 
and shortly after this the explosion occurred One of the 
watchmen ran to the nearest police station, a distance of about 
1,000 yards, and had just arrived at the station as the explosion 
took place ; so it may be reasonably assumed that between the 
time when smoke was first observed and the explosion could 
not have been less than lo to 15 minutes, but there is no 
evidence as to how long a time the burning had been in pro- 
gress inside the building before the smoke was discovered 

“ There is no reason to suppose that the explosion was due 
to other than accidental causes, and the opinion of the com- 
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raittee is, that some of the explosives (probably some of the 
blasting gelatine) had become unstable, owing to decomposi- 
tion, and that there was spontaneous ignition of some case or 
cases ; that the eflect of the burning in an enclosed building 
was to heat some portion of the explosives to a temperature 
approaching their exploding point, and that eventually the fire 
inside the magazine ended as it was bound to under the 
circumstances " 


GOAL DUST. 

Coal dust, until quite recently, was not considered to be 
a primary cause of the disastrous colliery explosions we too 
frequently hear of. Hut it has now been proved beyond doubt 
that a nnxtuie of air and coal dust, under certain conditions, is 
highly explosive, and that it is not necessary that there should 
always be fire-damp or marsh gas present m a mine as the 
cause of an explosion 

Respecting the explosions produced by air and coal dust, 
the Second Report of the Royal Commission on Explosions 
in Mines, published in 1894, says — 

“ On a general review of the evidence on this point, we 
have no hesitation in expressing our opinion that a blown out 
shot may, under certain conditions, set up a most dangerous 
exiilosion 111 a nunc, even where fire-damp is not present at all 
01 only in infinitesimal quantities, and while we arc prepared 
to admit that the danger of a coal dust explosion vanes greatly 
according to the composition of the dust, we are unable to say 
that any mine is absolutely safe in this respect, or that its 
owners can properly be absolved from taking reasonable pre- 
cautions against a i^ossible explosion from this cause But 
even if we had been able to come to a diflerent conclusion, 
and to agree with the minority of the witnesses examined, who 
think that coal dust alone cannot oiiginate an explosion, we 
should still have to call attention to the senous danger which 
results from the action of coal dust in carrying on and extend- 
ing an explosion which may originally have been set up by the 
ignition of fire-damp.^’ 
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From some interesting experiments conducted by Messrs 
Hall & Galloway, it would seem that the products of com- 
bustion of such explosives as gunpowder and blasting gelatine, 
used m mines, contain a large quantity of combustible gases, 
such as carbon monoxide, hydrogen, and marsh gas ; and the 
production of these gases in a dusty mine is highly conducive 
to an explosion The products of combustion of the class of 
explosives such as roburite and ammonite contain no gases 
capable of further combustion, and it would appear that it is 
this class of explosives which should always be used in mining 
operations 

There can be no doubt that the explosion which took place 
in 1893 at the Camerton Collieries, Somersetshire, was caused 
by the ignition of a mixture of the products of combustion of a 
gunpowder shot, air, and coal dust, since no trace of fire-damp 
could be detected in the mine before or after the explosion 

Now that It has been substantiated that colliery explosions 
may be brought about by the ignition of coal dust and air in 
the presence of small quantities of marsh gas, or of the com- 
bustible gases resulting from blasting operations with such 
explosives as gunpowder, and that by the use of roburite, 
ammonite, and such-like explosives for blasting theic arc no 
combustible gaseous products given off, so that safeness is 
secured on that score, it must not be forgotten that the pro- 
ducts of combustion given off from ill-triramed safety lamps, 
or from unsuitable oils burnt m them, will contain notable 
quantities of combustible vapours, I'here can be no doubt 
that the regulation of the quality of oil supplied for burning in 
miners* safety lamps is also deserving of attention {see a/so p 259) 

A terrible explosion, pnncipally due to coal dust, took 
place some time ago on board the “Eugene Pcreirc” in 
Marseilles Harbour. It appears there was a heavy slip of 
coal m an open bunker which raised a dense cloud of dust, 
and on this coming in contact with a lamp in the stoke-hole, 
there was an explosion of great violence, causing the death of 
one man and severely injuring four others. 

A singular case of fire, said to be due to coal dust and 
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petroleum vapour, occurred on board the “ Ellida while being 
loaded with coal at Cardiff m September 1887. At about 
midnight the whole of the vessel was found to be in flames 
It appeared that the vessel had been m the petroleum trade 
for some years between England and America 

The owners of the vessel instituted an action against the 
shippers to recover damages, which they said were due to the 
carelessness of the shippers’ men in the use of lights It was 
proved that there had been a leakage of petroleum from a 
previous cargo, and the defendants argued that the fire was 
caused through the ignition of coal dust and petroleum vapour. 
This was the view taken by the judge (Mr Justice Wills), and 
he gave judgment accordingly. Upon the plaintiffs taking the 
case to Court of Appeal, the judgment was confirmed. 

COAL GAS EXPLOSIONS 

Dunng the repairing of gas mams in Bcmiondsey, at 4 45 
in the afternoon, a serious explosion took place consequent 
upon the ignition of escaping gas in the surrounding air, 
resulting in serious injury to two passers-by, and considerable 
damage to the surrounding property 

The steamer “ Suppwich,” with a cargo of 2,000 tons of 
coal, called off Penzance, and reported a serious explosion on 
board, which had resulted in the mate being seriously burnt, 
and three other men injured It appears that a seaman went 
into the hold with n lighted lamp, and the explosion imme- 
diately followed. 

All cool give off more or less inflammable gases — pnnci- 
pally marsh gas — at the ordinary temperature, and naked 
lights should not be taken into any confined place where coal 
or other material is stored, liable to give off inflammable 
gases. The report of a committee appointed by the Admiralty 
states that “the gas which may be evolved from coal, under 
the varying conditions in which it is stored in ships’ holds, 
will form explosive mixtures with proportions of air ranging 
from 6 to j6 times the volume of gas, and that the most 
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violent explosive mixtures are produced when the propoitions 
of gas represent i volume in 9 to 12 volumes of a mix- 
ture.” 

Serious explosions of coal gas, resulting from leaky mams 
in contact with electric wires, are becoming of frequent occur- 
rence, in the Metropolis and other large towns; and unless 
some different system is devised for keeping these rival vehicles 
of light apart, we may expect to hear of many moic such 
accidents, especially in view of the fact that electric lighting 
is developing at a great rate, and wires are being laid in all 
dll cctions 

The damage to life and property that might result from 
these explosions m our public thorough faics, can be best 
imagined from the description of a few such catastrophes . — 

An explosion occuired one afternoon on Southwark Bridge, 
when as many as five holes were blown up in the roadway over 
the electric mains, resulting from a leakage of gas fiom a mam 
Two women and a man were so severely injuied that they had 
to be taken to the hospital, and several workmen engaged on 
the bridge had narrow escapes of their lives Serious damage 
was done to the bridge 

Shortly after midnight, upon a Saturday, some persons 
passing between Go\^er Street Station and Endslcigh Gardens, 
m the Euston Roid, heard rumbling sounds from under the 
pavement, and it was supposed “ something had occurred” on 
the Metropolitan Underground Railway, which runs beneath 
the roadway. The rumbling sounds were followed by a loud 
explosion The pavement-stones, from the corner of Kndsleigh 
Gardens for some 50 to 60 yards towards Gower Street Station, 
were thrown up, and persons passing along had to run, to 
escape danger, into the roadway. It was noticed thot the 
explosion took place at the chamber-box of the electric light 
connected with the St Pancras Vestry*s system, and placed 
near the corner of Endslcigh Gardens, for the lid of the box 
was blown completely out into the roadway with great force, 
while flashes of light, as of gas escaping, came from the case- 
ment Examination showed ihat the accident was entirely due 
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to an escape of gas from the mains, exploded by electnc sparks 
from the wires hard by. Two persons were injured. 

Major Cardew, who held an inquiry on behalf of the 
Board of Trade into the circumstances attending the explosion, 
made the following report * — 

“ Aftei careful consideration of the evidence, and of iny o^vn investiga- 
tions, I am of opinion that the explosions were caused by the firing of a 
mixture of coal gas and air by an electric spark I account for the presence 
of the coal-gas by leakage from the mams of the Gas I^ight and Coke 
Comixiny at one or more ^wints in the vicinity of the electric light conduits 
The means provided by the Vestry foi the immediate escape of any gas 
from thqir conduits are, in my opinion, totally inadequate The Vestry of 
St Pancras should lose no time in removing the existing causes of danger 
which I have indicated, vi 7 , the possilulity of an accumulation of coal gas 
in their conduits, and that of the occurrence of an electric spark at their 
hare conductor nmins This system of mains and conduits was selected 
mainly for economical reasons, but these economical advantages must not 
be reaped at the expense of the safety of the jiublic using the streets The 
Vestry were advised a year ago to carry out a system of cfiicient ventilation 
It was fuithcr recommended that whcie possible two small chambci's should 
l>e substituted foi the large ones at jircsent m use as street boxes, and that 
the low insulation of the negative nmm should lie remedied, Suflicicnt 
attention has not, I consider, been iiaid by the Vestry to these recom- 
mendations I am of opinion that the Vestry should immediately provide 
a thorough system of ventilation, or means for the immediate escape of gas 
from their conduits and street boxes, should reduce the empty si:wicc a\ail- 
ablc for accumulation of gas m their street boxes as far as possible, and 
should carefully guard against the dangerous formation of an incrustation of 
salts on the insulators of the negative mam by frequent inspection, and by 
piotcctmg these insulators against drip from the condensation of moisture 
on the iron lids of the street boxes.” 

During a hurricane on 12th December 1883, at Clayton, 
near Bradford, a large gas-holder holding 250,000 cubic feet of 
gas was completely blown ovei. The escaped gas caught fire 
from the flame of a lamp hard by, which resulted in a huge 
flame that brilliantly illuminated the ncigbbourhood for miles 
around. Strange to say there was no explosion, owing to the 
fact that the gas became ignited before it had mixed with 
sufficient air necessary to pioducc an explosive compound j 
otherwise, the consequence would have been serious. Ordinary 
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coal gas requires to be diluted with 8 to ii times its volume of 
air to produce an explosive mixture 

A terrific report of a gas explosion was heard in Rope- 
maker Street, London, soon after eight o’clock in the morning, 
the back part of the premises occupied as a boot and shoe factory 
being blown out On the ground floor of the premises is the 
engine-house, with a gas-engine of 30 horse-power, and it 
appeared that the gas supply to the engine became over- 
heated In the explosion which followed, the engine was 
smashed to pieces, the engine-room was wrecked, and the 
windows blown out, together with blocks of lasts, stored on 
the floor. Some of these lasts, weighing 2 lb each, were blown 
to a distance of 70 feet. One man was severely hurt, while 
two other men in the engine room escaped with little injury 
The damage to the building was so great that over 200 hands 
were temporarily thrown out of employment. 

COLLODION 

A serious explosion took place in Pans some time ago, with 
this substance, on the piemises of M Chapron It appears 
a carboy containing collodion (gun-cotton dissolved in alcohol 
and ether), fell in the workshop, and the ethereal vapours, mixed 
with air, came in contact with a stove, an explosion following, 
which resulted in the death of three persons, and severe injuries 
to two others, shattenng the windows and setting the place on 
fire. 

COLOURED FIREWORKS COMPOSITIONS 

A case of Bengal lights took fire spontaneously, whilst 
standing in a L and N -W Railway truck. Fortunately the 
fire was promptly controlled, or the consequences would have 
been serious. 

A gentleman travelling on the Manchester, Sheffield, and 
Lincolnshire Railway, placed a leather bag containing a bottle 
of a mixture for producing Bengal fire, on the middle seat of a 
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-class cainage When the tiain was being pulled up iin 
losion occurred, which resulted in injury to the owner of 
bag, and two other passengers The mixture consisted of 
\ashed flowers of sulphur and chlorate of potash, and there 
be no doubt that this was a clear case of “ spontaneous ” 
ibustion 

The Home Office Authorities have frequently drawn 
ntioii to the risk attending the storage and transport of 
ds containing mixtures of this kind. 

CORDITE. 

The following striking observations appeared in the Daily 
egraph anent the blowing up, on the 24th January 1895, 
the powder barge “ Petrel,” which contained a cargo of two 
L a half tons of cordite, and three boat loads of live shell — 

*A prodigious calamiLy has been averted in the Thames — a calamity 
:li might have cost scores of lives and many tens of thousands in 
K*rty Theie was a fire-ship afloat, a craft deadlier than was ever 
ed and launched in the days of the Armada or the Dutch wars, and if 
had exploded in Gravesend Reach instead of upon the lonely edge of 
Uligh Sand — as ^^^ls the cose— our columns might be filled to-day with 
ancholy details of death and destruction It was the powder-barge 
trel/ carrying guns and explosives for the Admiralty — such a craft as 
raer-passengers ollen pass unwittingly upon the river, unless they 
erstand what is the significance of the red flag hoisted at the inast- 
d 

“The ‘ PeLreP was to carry a new twelve-inch quick-firing gun to 
ebiuyness for trial, calling at Purfleet for two and a half tons of ixjwdcir 
three boat-loads of live-shell. With this perilous caigo she soiled from 
fleet with a hard wind from the noith-west. In the Lower Hope the 
‘6 men and a lad who were on Ixiord could not keep her off the sunci . 
dragged her anchor, and got hard and fast aground ; whereupon, after 
fashion of bargemen, the ciew, who would be well accustomed to such 
nlcss shipwrecks, * went below, and after a smoke dropped to slecii. * 
kily one hand kept watch, and alxmt mulnight he saw smoke issuing 
11 the forecastle The fire-ship was on fire So well did the crow 
iprehend what this might imply that, bitterly cold as the night was, Lwti 
hem jumped overboard at once, and swam or waded to the shoie ; but, 
ling the lad was not with them, came bravely back for him, and Look 
lOff. 
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•‘The master, by name Lolt, would not leave his vessel, and was last 
seen, with his clothes on fire, leaping fiom the bows, ne.u to tlie moment 
when an explosion took place Fust, shell after sl.el wmnl off with the 
uproar of a bombardment , and finally the two and a half Ions of cordite 
fired with a shock which thundered far and wide over the lonely marshes, 
blowing the barge to splinters, and sinking the brand-new gun m the oo7l 
T he three survivors had to trudge, wet niitl hiilf-clad, over the fiozcii 
marshes for eight miles, until they found shelter near Rochester 

"The dutiful skipper was the only loss, if we except the new twelve- 
inch gun and the barge itself If, however, this had hapiKjned in Gmves- 
end Reach instead of the Lower Hope , if the baige had gone ashore under 
Rosherville or the Terrace Pier, or fouled one of the lug merchantmen in 
the fairway while on fire, we might have had such a disaster to reconl as 
would have been at least as destructive as the explosion on board ii powder 
barge in the Regent’s Park some twenty years ago, which wrecked an 
entire neighbourhood ” 


OHAROOAL 

Some “charcoal blacking,” packed in bags, was consigned 
to the L and N -W Railway Company, and stored in a waie- 
house The bags had not been there long before a fire resulting 
from spontaneous combustion was discoveied. On examina- 
tion the substance was found to consist of finely ground char- 
coal, commonly known as moulders’ black 


CHLORATE OF POTASH 

When a truck containing casks filled with this substance 
was being conveyed on the L. and N -W Railway, a fiie broke 
out which destroyed the truck and its contents. The causes 
for the fire may be as follows —That some of the chlorate 
escaped from the packages, and got mixed with organic 
matters m the truck, the friction produced m transit being 
sufficient to cause ignition. Or it may be that the chlorate 
was mixed with organic unpunty, and the friction of the 
chlorate crystals produced sufficient heat for ignition. Or it 
may even be possible that the friction pioduccd with the 
crystals upon the inside of the wooden casks, may have been 
sufficient to set up combustion. 
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While chlouiLe of potash in itself is not liable to spon- 
tiineuusly decompose, it contains such an abundance of avail- 
able oxygen, that mere friction with combustible materials, 
under favourable ciicumstances, may produce a conflagration 
It should be conveyed in metallic packages, and care 
taken that there be no organic matter or other impurities 
mixed with the salt 

COMPRESSED GASES 

A boy named Fullei, aged fourteen, was commissioned to 
Like two steel cylindeis of compressed gas, — one containing 
oxygen and the other coal gas, to the Exchange Station, Brad- 
ford. While passing through the station subway, the oxygen 
cylindei fell from the lad’s shoulder to the ground, and in- 
stantly exploded, scattering fragments of iron in all directions 
The unfoitunate boy was killed instantly by the flying metal, 
his head lieing shattered, and his body mutilated The coal 
gas cylinder lemained intact 

The pressure of the gas in the cylinders was 120 
atmospheres, and each of them would weigh about 25 lbs 
'I'he explosion was undoubtedly due to the high tensile 
sliength of the steel, which was found to be over 50 lbs per 
sipiare inch, thus making it brittle for the purpose The steel 
used for these cylinders should not have a tensile strength 
exceeding 32 lbs per square inch, and should be of the best 
(piality with a percentage of carbon not above o 25, and it 
should be thoroughly annealed after manufacture 

A Mr Bewley, shipbuilder, of Dublin, lost his life by an 
explosion of oxygen and hydrogen escaping from cylinders in a 
loom wheie there was a lighted gas jet 

A serious explosion of a cylinder containing compressed 
hydrogen took place early in 1894, in First Avenue, Twenty 
first Street, New York. The system adopted was to first 
pump u[) to a pressure of 2,000 lbs , and then to reduce to 
i,Soo lbs. 'I’hus each filling operated as a test of the cylinder 
One of the employees was engaged in filling three loo-foot 
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cylinders with hydrogen, when two of them exploded, huiling 
fragments of metal in all directions One man was killed, and 
two others were severely injured The filling table was 
reduced to splinters, holes were blown in the roof, and much 
general damage done. The explosion was said to be due to 
negligence on the part of one of the workmen, whose duty it 
was to watch a gauge to see when the proper pressure had 
been attained, the pressure probably going far beyond the 
prescribed limits. 

A boy who had been set to fill a gasholder with oxygen at 
the Royal Naval College, Greenwich, used a holder which 
had contained oil gas After filling the holder, he applied a 
light to the tubes. An explosion followed, breaking one of 
his arms, and cutting his face and eyes. 

On the afternoon of 15th March 1895, explosion occurred 
at Fenchurch Street Station, London, which caused the death 
of a gardener named Holbrook The unfortunate man was 
carrying a cylinder, supposed to contain compressed oxygen, 
which he had just purchased, to his employer’s house at 
Plaistow While waiting for his train he sat upon one of the 
seats in the station and laid the cylinder by his side. Shortly 
after a loud report was heard, and the mangled body of the 
man was found lying on the platform with one arm completely 
blown away. The cylinder, which had exploded, had been 
rent open longitudinally At the inquest, it appeared from 
expert evidence that the cylinder must have contained inixcd 
gases, — oxygen with hydrogen or coal gas, — and that it had 
exploded m consequence of the heat evolved by spontaneous 
combustion of iron filings or grease It appeared further 
that the maker of the gas had used an apparatus which was 
adapted for the compression of both oxygen and hydrogen, 
and It was conjectured that through some oversight these two 
gases must have been compressed into the cylinder simul- 
taneously. In passing a verdict of accidental death, the jury 
recommended that the compression of oxygen and hydrogen, 
or coal gas, should be kept quite distinct from each other in 
all respects 
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CREOSOTE. 

A terrible explosion took place a few years ago, m a 
creosote still at the works of Messrs Burt, Boulton, and Hay- 
wood, at Silvertown, by which eleven men were killed and two 
injured. The verdict arrived at by the inquest was that the 
deaths resulted from the “accidental explosion of a creosote 
still,” such having been brought about by the blocking up of 
the worm in the condenser of the still, and the consequent 
pressure of the gases thereof. 

DYNAMITE. 

On 3rd November 1893, the Spanish steamer “Cabo 
Machichaco,” 1,213 register, belonging to the Vasco 

Andulaz Company, arrived at Santander with a miscellaneous 
cargo consisting of 2,000 tons of iron, 1,810 cases of dynamite 
(about 47 tons), many cases of petroleum, some barrels of wine, 
sacks of flour, and other merchandise. Before reaching the 
quay a fire was discovered, and contrary to regulations the 
vessel was moored to it , 30 cases of dynamite were quickly 
removed to a place of safety, this being the quantity which was 
said to be on board The agent upon being asked if there was 
any more of the explosive on board, replied in the negative 
The fire on the ship rapidly progressed, and in the meantime 
the quay became crowded with many hundreds of spectators. 
In about 2 ^ hours after the fire was discovered, a most appalling 
explosion took place, spars, rails, and all sorts of fragments 
being hurled in all directions, and with such dreadful effect, 
that 510 persons were killed and about 1,000 cases of injuries, 
more or less senoiis, were also reported, while the damage done 
to surrounding property was tremendous. 

A most formidable explosion took place in 1884, near 
Kimberley, Cape of Good Hope, It appears from the official 
report of Mr F. Chute, inspector of machinery, Kimberley, 
that there were exploded on this occasion, of dynamite 
68,280 lbs.; potentite, 7,150 lbs.; gunpowder, 16,746 lbs.; 
making a total of 92,176 lbs. or 46 tons, besides 842 boxes of 
detonators, and 317,350 sporting cartridges, and 75 cases of 

Q 
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39 17th Dec 1883 To^vn Hill Collier}", 112 Similar accident 

Dunfermline 

40 3rd Nov 1SS3 Pumpherston Oil Works, i i Tha>s"ing dynamite in his hand before a fire 

Mid-Calder 
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Ignorance of what had been done, put the water 
from the outer casing of warming pan into a bucket 
and placed it on the fire to heat An explosion 
immediately took place 
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Total 6o 87 147 Each “accident ’ thereforej on an average, killed or 

wounded two persons 
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Foi the avoidance of such accidents in the use of geli 
gelatine dynamite, dynamite, and blasting gelatine, the foil 
instructions have been issued by NobeFs Explosives Coi 
Limited of Glasgow, who point out that cartridges of the 
pounds just named become congealed during cold weathei 
at a temperature so high as 45“ F , and that this may 
without altering the soft and plastic outward appearances 
cartridges. 

Directions for Use of Explosives in Cold Weath 

All cartridges before blasting should be heated in wa 
pans Specially designed warming pans should alone be 
for this purpose, and in them the cartridges can be kep 
proper usable condition for several hours in the coldest we 
On no account expose cartridges to the direct heat c 
or place them on a hot stove or warm piece of metal, oi 
steam pipe Do not attempt to heat them by these c 
other irregulai means, or accidents theieby will inevitably < 
There should be no fire, &c , in the hut or apartm 
which the thawing is conducted 

One cartridge at a time should be gently pressed, not f 
to tlie back of the bore-hole, and great care should be tal 
avoid jamming or “ bunching ” 

Warming pans, specially constructed, are supplied I 
Agents of the Company at nominal prices. 


DETONATORS 

'Two gills in the employ of the NobeFs Explosive Con 
at West Quarter, were engaged in conveying a truck cont 
some semi-manufactured detonators and some detonatoi 
position from the magazine to the working shed. They 1 < 
truck and began waltzing together, and during their “lai 
they unhappily stumbled and upset the truck, causin 
explosion of the whole of its contents, with the result th 
gills were shattered to pieces 
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ETHER 

Dr Averill, a surgeon 111 North Staffordshire, while 111 the 
act of pouring some sulphuric ether into a phial out of a fi\e- 
pint bottle, upset some of the liquid near a fireplace , the 
ether became ignited, and a loud explosion followed, the 
unfortunate doctor being severely burned, the house teinbly 
shaken, and all the bottles in the surgery shattered to fragments 

PULMINATIN& GAPS (AMORCES). 

These small detonating caps (see p. 179) used by children 
with toy pistols, are a fruitful source of serious accidents 

A terrible explosion of toy fulminating caps took place in 
the Rue Beranger, Pans, in 1878 Six to eight millions of 
these small caps, done up in rows of five and pasted on strips 
of paper, were piled up m a store, in boxes containing a gross 
each. By some unknown accident one individual cap was set 
off, and started the rest, and 111 less than a minute the house 
was shattered to the ground by the violence of the explosion 
which resulted. A stone, a metre cube in size, was hurled 
through the air to a distance of 52 metres, and a large portion 
of the adjoining premises was also wrecked This explosion 
caused the death of fourteen persons, and sixteen otheis were 
more or less seriously injured. It appeals there were two 
qualities of caps in the pile, known as single and double, and 
having the following compositions — 


Single 


Double. 

Potassium chlorate - 

12 jiarts 

(More sensitive to friction than 

Aniorplious phosphorus - 

16 ,, 

the single ) 

Lead oxide - 

12 „ 

Potassium chlorate - 9 parts 

Resin .... 

I n 

Amorphous phosphorus - i ,, 
Anhmony sulphide - i ,, 

Sulphur, sublimed * 0 25 

Nitre - - - . 0.25 ,, 


A characteristic fatal accident with amorces took place at 
Vannes some time ago. It appears a child was amusing itself 
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by cldtoiiating the caps between the blades of a pair of scissors. 
Two packages of 600 caps each were lying on a table close at 
hand These suddenly exploded and killed the child, and 
considerable damage was done to the apartment 

PACKING OP DRUGS AND CHEMICALS. 

It is surprising that accidents in the conveyance of goods of 
this description are not of more frequent occurrence The 
following chemicals are commonly purchased m small lots, and 
oftentimes packed foi transit in straw, two or more m the same 
box — Ethel, Nitiic Acid, Sulphuric Acid, Benzol, Chlorate of 
Potash, &c Sliould a box with such contents receive a con- 
cussion sufficient to break the bottles, an explosion would ensue 
only to be compared in intensity to the bursting of a bomb 
Such chemicals are daily in transit about the country for 
doctors, analysts, druggists, science and art laboratories, &c , 
in boxes simply labelled '‘Acids — This side up — Glass, with 
care ” They often receive rough usage from porters, and some- 
times little attention is paid to the wording on the labels 

Nitric and sulphuric acids should never be enclosed in the 
same package, or loaded with other chemicals. Nitric acid 
should be packed in ashes 01 sand, or other material upon 
which the acid has no action. Ammonia liquid must not be 
enclosed in the same package or loaded with acids, or with 
bromine 


FLOUR-MILL DUST. 

A terrible explosion of flour-mill dust and atmospheric air 
took place recently at the large flour mills of Messrs Kohler 
Brothers, St Louis, U.S.A., which resulted m the loss of several 
lives, as well as the wrecking of the premises and about forty 
dwellings in the immediate neighbourhood It appeared that 
a file was discovered m a pait of the mill at half-past three in 
the morning, and spread beyond control When the fire 
leached the pent-up mill dust, a tremendous explosion occurred. 
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and in a moment the immense structuie collapsed. The con- 
cussion was felt for miles around, and two elevators on the 
opposite side of the street, containing 20,000 barrels of flour 
and 200,000 bushels of wheat, were ignited by the flaming 
fragments hurled through the air, and weic burned to the 
ground. 

GASOLENE 

When air is passed through a chamber containing this 
highly volatile and inflammable liquid, a considerable quantity 
IS vaporised or dissolved by the air, and this mixtuie can be 
burnt in the same manner as coal-gas, giving a brilliant white 
light. There have been numeious attempts to devise simple 
arrangements for making this gas for lighting countiy houses, 
&c , and many fatal accidents have resulted from carelessness 
in handling what is a most dangerous liquid. 

On one occasion a servant-girl went into a cellar with a 
lighted candle wheie was one of these miniature gas-making 
machines at work, and immediately a loud explosion took 
place, resulting m the death of the giil and the destiuction of 
the house by fire. There was a leakage of the vapour of 
gasolene, which being mixed with a large quantity of air 
formed an explosive compound 

GUNPOWDER. 

On 1 2th May 1876, at the factory of the East Cornwall 
Powder Company, Hciodsfoot, an explosion of gunpowdei 
took place, resulting in tlie loss of three lives, accidental 
Ignition taking place during the breaking-up of “press cake^’ 
with a wooden mallet, the friction due to the presence of grit 
producing the necessary temperature. Another explosion 
occurred in the same factory by the improper use of a chisel 
to remove some indurated powder cake from the rollers of a 
granulating macliiiie These accidents illustrate that it is not 
necessary to apply a spaik or flame in order to ignite gun- 
powder, and too much care cannot be exercised in reducing 
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any friction to a minimum in handling * 

^On nth May 1877, at the factory of M. Call ^ ' 
fyne, while a quantity of gunpowder wns being < ' 

cart It exploded, causing the death of the miin am ^ ^ 

appeared that there was a hole in the bo t to in <> ^ 

through which some powder would escape to t k groun* > 
the horse travelling backwards and forwards t>n t u 


would consequently tread with his iron — - ^ ^ 

powder. The friction thus created was suflh'h'iit * 

powder on the ground, which in turn cx[)locletl the i » 

the cart, either by its own force or by igniting the li.nn 


shoes on the ti.iin 


powder passing through the hole. _ ^ • i 

A singular explosion is recorded as occiin ing in iSht> in l 
fire-box of the locomotive of a night express bt^iween bnt* » u 
and Derby, immediately after the stoker had ftMl the fiM 

coal The explosion, which was violent enough to sfVi-tr 
injure the driver and stoker, appeared to lie due t<J gUM|iMv\tlf 
and was no doubt caused by a charge of powtU*r ill a pm* ** 
coal which had escaped being fried in the pit tUiring ininn 


operations, 

A serious explosion of gunpowder took place fui afrlh Ap 
1881, in H MS. “Doteril,” resulting in the loss of 14.^ h\ 
and the destruction of the ship. The accident look phic e wh 
the vessel was at anchor off Sandy Point, in the Straus 
Magellan, at about 10 a.m , and consisted of two distiti 
explosions The first was thought to be an explosion of 
emanating from the bunkers, which in turn caused an c\phisn 
in the powder magazine Another conjecture as to th** ti 
explosion was that it was produced from a diier kntiwii 
Xerotine Siccative, which is composed of resinous wab^r a 
highly volatile and inflammable petroleum spirit, aiul win 
was confined underneath the paint-room. 

On 7th June 1882, during a nianiage celebration at ttrj 
mally, near Wrexham, a cannon overcharged with guii[u»wt 
was fired, and burst into several pieces, some of wliii h niri 
two brothers named Ellis, killing them on the spot. 
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A disastrous explosion took place at midnight in a coal-mine 
at Sturgis, m Kentucky, when five kegs of blasting powder 
exploded with terrible effect, five miners being killed and many 
injured. The mine was caved in 

During some blasting operations at the Canada Docks 
Extension Works, Liverpool, one of the cartndges used missed 
fire. Two labourers, named Caughay and Patrick Connolly, 
went forward to examine the unexploded charge, which unex- 
pectedly exploded, killing them both on the spot. 

During a thunderstorm m July 1893, a powder-house at 
Buffalo, U.S.A., which contained fifty kegs of blasting powder, 
was struck by lightning and exploded, the building being 
shattered to atoms Pences, rails, stones, and bricks were 
scattered for half-a-mile, seriously damaging neighbouring 
tenements. The telephone system was disabled throughout 
the city, and the electric lights were extinguished. 

Some time ago, as two men were shooting with a rifle in 
Indiana, a stray bullet entered the powder-house of Messrs 
Schaeffer & Schaeffer. An explosion quickly ensued, which 
blew both men to pieces , houses were wrecked m the vicinity, 
and several persons injured 


INDIARUBBER SOLUTION 

A can of rubber solution was stored in the hold of one of 
the L and N -W Railway Company's steamers, having no 
better covering than a piece of canvas, tied by a string at the 
top, which allowed vapour of benzol or naphtha — the solvent 
usually used for rubber — to escape. The result was the 
breaking out of a fire which, fortunately, was extinguished 
before any serious damage was done. 

A serious fire, which took place on 13th October 1890, 
on the premises of a firm of hat and helmet makers, Clothfair, 
London, and resulted in the loss of eight lives, had its origin 
m carelessness in the manipulation of indiarubber solution 
It appears that some of the substance was being tested on a 
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stove near a lighted gas jet, when the naphtha vapour, emanating 
from the solution, took fire This was the beginning of a most 
serious conflagration The premises being unlicensed, the 
firm were prosecuted for contravention of the Petroleum Act, 
and fined A fine of ^£20 was also imposed for the 

unlicensed storage of naphtha on another portion of the 
premises The coroner’s jury, 111 bringing in a verdict of 
accidental death, found also that the firm were deserving of 
severe censure for the dangerous manner in which their busi- 
ness was conducted 


LAMP AOOIDENTS 

The following instances are selected from a vast number of 
serious and fatal accidents which have occurred with petroleum, 
benzoline, or parafiSn lamps — 

A Mrs 'Furner, of Peckham, was sitting reading by the 
light of a penny oil lamp, which by some means got upset, and 
the oil running out, became inflamed, and set fire to the 
unfortunate woman’s clothing, which resulted in her death 
Firemen were summoned to 39 Cadogan Street, Chelsea, 
at two o’clock in the morning, owing to a serious fire which 
was produced by the upsetting of a benzoline lamp Mrs 
Annie Colson was so injured that she died in the hospital 
shortly afterwards. The contents of one room were completely 
burnt 

A woman was carrying a lighted paraffin lamp m a draughty 
passage, the lamp exploded, and in the resulting fire, the unfor- 
tunate woman was burnt to death 

A young girl in Bermondsey was reaching something from 
a mantelpiece when her arm caught a lighted lamp and 
knocked it over Her clothes immediately ignited, and she 
was burnt so severely that she died in Guy’s Hospital from the 
effects 

A woman, after reading m bed with a light from a paraffin 
lamp, turned the wick down in order to extinguish it, the 
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Wick slipped into the reservoir of oil, and the lamp explo<l 
and the resulting fire burned the unfortunate woman to dt.'ii 

Sarah Ann Calvert, aged thirty-five, the wife of a dusli* 
in the employ of St Luke’s Vestry, died at St Bartholoiiit^ 
Hospital from seveie burns When going to bed, the un 
tunate woman blew down the chimney of a common parii 
lamp, which caused an immediate explosion The 
reservoir burst in all directions, Mrs Calvert’s night-clol 
were saturated with the oil and set on fire, and she died fi 
the injuries received 

A young lady, Miss Holderness, of Marlborough IM.i 
Brighton, before retiring to rest one night, blew down 
chimney of a lighted lamp in order to extinguish it 
explosion took place, the resulting flaming oil set fire to 
clothes, and she was burnt to death 

A woman at Salford was going upstairs at night will 
lighted paraffin lamp when she fell backwards. The lamp 
smashed, and the resulting conflagration burned her to deal 

A man in Birmingham, whilst under the influence of th i 
caused the death of his wife by throwing a lighted pctrolo 
lamp at her 

At Fulham a woman endeavoured to make a fire burn 
pouring oil upon it from a petroleum lamp. The oil iini 
diately flared up, breaking the reservoir of the lamp, i 
setting her on fire She was so severely burnt that she cl 
soon afterwards. 

A lighted lamp which a woman was carrying down.st- 
at Clayton-le-Moors suddenly exploded, and in the fiie t 
caused, the woman was burnt to death 

At Sheffield, a lamp standing on a small table suddc 
exploded, though not touclied by any one, and the burning 
thrown upon the clothing of a woman and her child, can 
the death of the latter. 

At Bangor, a woman attempted to extinguish a lighted la 
by blowing down the chimney. An explosion resulted, ; 
she died from burns. 

A lamp left burning in a house m Elton’s Yard, Salfc 
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exploded, and the burning oil caused the death of three 
children 

At Burnley, dunng a quarrel between three women, one of 
them picked up a lighted oil lamp and threw it at the other 
two, causing their deaths. 

A man died at the London Hospital from burns received 
by the explosion of an oil lamp at a house in Bethnal Green 
Before his death, the man stated that he was moving a lamp 
from a table when it exploded, and set him on fire 

At Eastbourne, a young woman was reading in bed by the 
aid of a lighted lamp which she held in her hand, when she 
fell asleep, and dropping the lamp, was burnt to death. 

At Kilburn a woman, whilst carrying a lighted lamp, was 
seized with a fit of coughing which caused her to drop the 
lamp The oil from the broken reservoir took fire, and she 
was burnt to death 

During a quarrel in a house at Bristol, a young man threw 
a lighted lamp at a neighbour, and afterwards falling over it 
himself, set his own clothing on fire, and died in great agony. 

At Ipswich, a servant girl attempted to fill a metal oil stove 
while It was alight, while the oil in the can she was holding 
suddenly took fire and enveloped her in flames. She died the 
same day 

At Aston, a woman turned the wick of a lighted lamp down 
low and blew down the chimney An explosion followed, and 
the woman was burnt to death 

An old lady, aged seventy-three years, was burnt to death 
at Muston, Leicester, in December 1893, by the upsetting of a 
paraffin lamp 

Two lives were lost at Clerkenwell on 9th December 1893, 
by the upsetting of a paraffin lamp At the inquest on the 
bodies, the coroner urged the use of metal in place of glass 
reservoirs for lamps burning highly inflammable oil. 

During the year 1894 there were 3,061 fires in London, 
resulting in the loss of 82 lives , 337 of these fires were pro- 
duced by the upsetting of mmeral-oil lamps, and 90 from the 
exploding of mineral-oil lamps Of the 82 deaths, no less 

R 
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than 32 were caused through these lamp accidents. Under 
these circumstances, it is not surprising that the question of 
the supply of safe mineral oils and lamps for the people is at 
present engaging the serious consideration of the Government 
departments, petroleum experts, and traders 

Many experts are of opinion that the minimum flash point 
— viz., 73** F., as stipulated in the Amended Petroleum Act of 
1879 — is too low, and that 100° F would be the safe figure to 
adopt with the Abel flash point apparatus, while others arc 
of opinion that it is the lamps that are at fault. No doubt 
much can be said on both sides, but there is no necessity (in 
the writer’s opinion) to fix the minimum flash point so high as 
100“ F., especially in consideration of the fact that the majority 
of lamp accidents are caused by them being knocked down 
and broken, or upset. No doubt many of the lamp explosions 
might be traced to the sale of oils in contravention to the 
provisions of the Petroleum Act , and 111 all cases of lamp 
explosions, a similar sample of oil to that used in such lamps 
should be obtained if possible, and tested, and the name of 
the trader who sold the oil ascertained. 

There can be no question that an oil flashing at 100° F 
would be safer to store and manipulate than one flashing at 
73“ F., but the writer is of opinion that if the minimum flash 
point were fixed at 85“ F , and metal lamps of approved con- 
struction universally used, with properly fitting wicks, lamp 
accidents would be reduced to a minimum, — provided, how- 
ever, that strict observance of the provisions of the Petroleum 
Act were insisted upon 

A recent experience of the writer’s strongly enforced the 
lesson of the greater safety of metal lamps One evening a 
maid-servant, who was laying the table foi dinner, accidentally 
hit with a carving-knife the glass reservoir of a lighted lamp 
which was standing on the table The glass on one side of 
the reservoir being smashed, the whole of the oil was let out 
on the table The lamp, however, continued alight, and 
before one could realise the situation the girl very courageously 
rushed to the lamp, and dle^v down the chinmcy To our 
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surprise and satisfaction the light was safely exlinguishc 
It appearing from subsequent examination that the oil in t 
lamp was kerosene of high flash point Had it been oil flaj 
ing at 73" F, with the temperature of the room up to 68° J 
the consequences would doubtless have been serious 

The writer’s attention has recently been called to t 
question of the quality of the oil supplied foi colliers’ safei 
lamps, and he may here set out an article communicated 
him to the Colliery Guardian — 

“The writer recently had occasion to examine a numlicr of samples 
Inirning colzi oil pro[)ose(l to be used in miners’ safetydamps at soi 
imiiorlanl collieiies Now, burning coba oil is ostensibly a mixture of pi 
col/a or rape ml with a light mineral oil, preferably kerosene of high fin 
point, in such proportions as is suitalilc to the kind of lamp and wick use 
The pnnciiial object of the addition of the hydro-carbon oil is to icdu 
the viscosity of the colza, thereby inci casing the capillary action of I 
wick, inire colza being gencrall} too viscous for the purpose Out of abc 
a dozen samples of oils examined, the amount of mineral oil varied froir 
to 60 per cent This is very irregular, not to say dangerous, especially 
cases where the lowest tender is accepted One sample had a flash poi 
ns low as 114*’ F. It will thus be seen that the term ‘burning colza o 
is a very ambiguous one , and in asking for quotations it is desirable tl 
colliery owners should qualify it, stating the quality and proportion 
mineral oil necessary to lie mixed, 01 perhaps a better plan would be 
order pure colza or rape oil, and have it mixed with the requisite quanli 
of approved mineral oil at the colliery The propoition of mineral • 
must depend upon the kind of lamp and wick used, and local considei 
tions must also be taken into account, such as temperature of the mir 
&c. For instance, the writer made a mixture of 80 per cent of pure ra 
oil with 20 per cent of kerosene, specific gravity 825 A quantity of t 
mixture was sent to two collieries, one of which was damp and we 
ventdatcil, and the other a dry, dusty, and fiery mine The overman of I 
damp mine slated the mixture to be excellent, wliilc the dusty mine ov( 
man rc]iortcd the oil to be unsuitable, causing a smoking flame In ca 
cose a Ho Wat’s patent safety-lamp was lused, and similar quality of wic 
Too much care cannot be exercised in selecting safe oils for colliers’ lanq 
and while it is not intended to give alarmist views on the subject, t 
writer has practical reason-, for lielieving, thit it is not improlxible that o 
of the causes of the too frequent explosions may be due to the indiflercn 
flisidayed as to the nature and quality of the oils sent to the mines.” 
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Oonstniction of Petroleum Lamps. — The following 
are the instructions issued by the London County Council as 
to the construction and management of ordinary mineral-oil 
lamps — 

(A.) Lamps 

(i ) That portion of the wick which is in the oil reservoir 
should be enclosed m a tube of thin sheet-metal, open at the 
bottom, or in a cylinder of fine wirc-gau/e, such as is used in 
miners’ safety-lamps (28 meshes to the inch) 

(2 ) The oil reservoir should be of metal rather than china 
or glass 

(3 ) The oil reservoir should have no fccding-place or open- 
ing, other than the opening into which the upper part of the 
lamp IS screwed 

(4.) Every lamp should have a proper e\tinguishing appa- 
ratus 

(5 ) Every lamp should have a broad and heavy base 
(B) Wuks 

(i ) Should be soft, and not tightly plaited, 

(2 ) Should be dned at the fire before being put into lamps 

(3 ) Should be only just long enough to reach the bottom 
of the oil reservoir. 

(4 ) Should be so wide that they quite fill the wick-holder 
without having to be squeezed into it 

(C.) Management 

(i ) The reservoir should be quite filled with oil every time 
before using the lamp 

(2 ) The lamp should be kept thoroughly clean All oil 
should be carefully wiped off, and all charred wick and dirt be 
removed, before lighting. 

(3 ) When the lamp is lit, the wick should be first turned - 
down, and then slowly raised 

(4 ) Lamps which have no extinguishing apparatus should 
be put out as follows — The wick should be turned down until 
tere IS only a small flickering flame, and a sharp puff of breath 
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should then be sent across the top of the chimney, but not 
dmni It 

(5 ) Cans or bottles used for oil should be free from water 
and dirt, and should be kept thoroughly closed. 

LIME OR QUICKLIME. 

Owing to the intense heat developed when water comes in 
contact with lime, many accidents have resulted from its 
careless storage 

Milk of lime, or lime wash, is used to paint the inside of 
cattle vans, the wash being prepared by ‘‘slaking” the lime 
with water, and diluting to the desired consistency A singular 
accident which came under the writer’s observation took place 
upon an English railway It appeared that a cattle-van had 
been white-washed, and that the lime used had not been 
properly slaked, lumps of unslaked lime being distributed over 
the bottom of the van The van was used to convey some 
pigs to liOndon, and when they arrived it was found that some 
of them were severely burnt, consequent upon the heat 
developed by the action of their liquid excrement upon the 
unslaked pieces of lime Damages were claimed by the 
owners of the animals 

A cartload of lime, exposed to the air, was being conveyed 
to the scene of some building operations, and was caught in a 
shower. The heat developed during the consequent slaking 
was sufficient to set the cart on fire Numerous instances of 
fires under the like circumstances are reported 

A fire was caused on board the steamer “ Leerdam ” by the 
accidental slaking of lime in a barrel in which eggs were 
packed. 

During a gale in Mobile Bay, in September i86o, the 
waters from the bay were “sprayed” into various parts of the 
city by the wind, and found an entrance into warehouses 
where lime was stored The slaking of the lime caused 
sufficient heat to start a great conflagration, which consumed 
about 500,000 dollars worth of property. 
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Seventeen fires are reported as caused in London in 1S94 
tluough the slaking of lime in contact with combuslible bodies, 
eight of these fires being caused by slaking with lain 

MATCHES. 

A icmarkable accident resulted near Eournemoiilli from 
cairying a box of safety-matches and potash lo/enges in the 
same pocket A Mr Tiddell, of Winton, placed a box of 
matches in the pocket where he usually earned lo/engcs for the 
lelief of asthma A series of small explosions resulted, setting 
fire to the unfortunate man’s clothes, and severely burning 
his legs The cause of the accident was doubtless due to the 
action of the chlorate of potash upon the amorphous phosiihoius 
which IS a constituent of the igniting surface on safety-inaUli 
boxes. 

The Igniting surface of safcty-matcli boxes is usually made 
up of 10 parts of amorphous phos[)horus, 8 of (jxide of 
manganese or antimony sulphide, and 3 to 6 of glue 

A steamer was recently loaded at Hamburg with a luunber 
of cases of safety-matches, and upon ai rival at hci port of 
destination it was found that some of them had been on fire, 
the woodwork of one being charred inside The vessel had a 
considerable quantity of gunpowder on hoaid, hut fortunately 
the fire must have been extinguished by the products of com- 
bustion in the confined space, otherwise the consequonccs 
would have been serious 

Some years ago a serious fire occuned in Spital Street, 
London, as the result of a stone being thrown fioin the street 
into a chandler’s shop coming into contact with a parcel of 
lucifers, knocking it to the floor. The matches ignited, and 
started a conflagration which speedily destroyed the premises. 

On one occasion a fire was caused by a cunent of air from 
an open window blowing a match case from a table to the 
floor, when the friction produced caused ignition. 

A number of serious and fatal fires have been traced to 
children playing with matches, and many cases of poisoning 
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through sucking them. Putting a hot tobacco pipe in the same 
pocket with a box of matches is a very frequent source of fire 
upon the person, often resulting in severe burns 

No less than 98 fires were reported in London in 1894 as 
caused by the ignition of matches , 86 of them resulted from 
children playing with these useful but dangerous articles. 

During the investigation of the origin of a serious fire in 
Cannon Street, London, some years since, which ^^as believed 
to have arisen from the spontaneous ignition of matches, the 
late Dr Letheby’s opinion was requisitioned In his examina- 
tion he said : — “ I am professor of chemistry at the London 
hospital I procured samples of the different kinds of lucifer 
matches sold at the defendant’s warehouse. I now produce 
some, but not the whole^ as some of them sponta 7 ieously ignited 
as they lay on viy laboratory table, I have analysed the 
chemical materials of which they are composed, and find them 
to be chiefly phosphorus and chlorate of potash, glue, and red 
oxide of iron. I have made experiments for the purpose of 
ascertaining the conditions under which they will probably 
ignite, and find that the phosphorus, itself one of the chief 
constituents, takes fire spontaneously when in a fine powder 
and exposed to the air The temperature of this or any other 
room IS sufficient to fire phosphorus spontaneously when in a 
powdered state, and it may be m a powdered state on the 
surface of the lucifers [The witness here put a small quantity 
of phosphorus on a sheet of paper, and in the course of a few 
minutes it ignited.] When I put this liquor on a piece of 
paper it evaporated, and there was left a fine powder which 
Ignited spontaneously I then made another experiment with 
the lucifers I exposed them to a temperature of 140“, and 
found that they then fired. Such a temperature is very likely 
to exist in a window in summer time unless the atmosphere is 
excluded, and then it requires a higher temperature, namely 
that of 220“ F Slight friction will also set lucifers on fire, 
for example, the shaking of a parcel containing them, or the 
box being knocked down by rats or other cause.” 
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METHYLATED SPIRITS 

At one of the principal towns in Lancashire an empty 
methylated spirit cask was being delivered by a railway van, 
when the vanboy, contrary to regulations, began to smoke 
He was at the time sitting on an empty cask, and when about 
to throw away his match, the open bunghole of the cask caught 
his eye, and on the impulse of the moment he slipped the 
match into the bunghole The result was an explosion, in 
which the boy, much to his surprise, was lifted into the air and 
hurled over the side of the van on to the pavement, sustaining 
serious injuries 

Empty casks onginally containing highly inflammable 
and volatile liquids should be completely drained before being 
returned, and the bunghole securely plugged No light should 
be taken into a confined shed or warehouse where a number 
of barrels are stored from which inflammable vapours may 
emanate. A mixture of inflammable vapour and air is highly 
explosive 

A game of snapdragon was being played by a number of 
boys at the- Royal Surrey County Hospital, Guildford, one 
Christmas night, when one of the entertainers threw a quantity 
of methylated spirit on the dish The resulting flames caught 
several of the party and set their clothes on fire, and one boy 
ultimately died from the injuries he received 

NAPHTHA. 

Three labourers were kindling a fire in a railway hut at the 
terminus of the Caledonian Railway, Glasgow. One of them 
lifted a gallon-jar of naphtha, and poured some of the contents 
on the fire, causing an explosion The burning liquid was 
scattered all over the men, injuring them terribly 

At a London goods station, upon a can of naphtha in a 
truck being found to be leaking, a porter entered the truck 
with a lighted lamp, when the naphtha took fire, but was 
extinguished before serious damage was done. 
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A man m IJinningham poured some naphtha down a kitchen 
flue to clear it An explosion naturally occurred, which resulted 
in the death of the man 

A serious explosion occurred in buildings used as naphtha 
stores at Riga, in September 1893 The buildings and con- 
tents were much damaged, and all the windows in the vicinity 
shattered Wlien the firemen entered the building with lighted 
toiches, a second explosion was produced, causing serious 
injury to fifteen persons. 

James Hoyle, of Radchfle, placed a light near the bunghole 
of an empty cask that had contained “ flnisher^s softening ” 
An explosion ensued, which threw the unfortunate man violently 
against some machinery hard by His skull was fractured, and 
he died from the effects of the injuries It appeared that the 
barrel had contained naphtha prior to the “softening ’’ 

A seiioub explosion of naphtha-vapour and air took place 
in some sewers at Rochester, New York It appears that a 
quantity of naphtha — stated about 15,000 gallons — found its 
way into the sewers through carelessly laid piping By some 
means the vapour exploded Four men were killed and twenty 
wounded, and four large mills were set on fire, and the whole 
sewer system of the city was more or less injured 


NITRIC ACID (Aqua Portis). 

Whilst a train was passing through a station a truck was 
observed to be on fire The train was stopped, and the truck, 
which proved to be loaded with carboys of nitric acid, was put 
off, and the fire extinguished. The contents were destroyed, 
and the truck considerably damaged. No doubt one of the 
caiboys had leaked, and the action of acid upon the wood 
resulted m the development of sufficient heat to start ignition. 

An explosion, accompanied with a fire, resulted from the 
breakage of bottles containing nitric and sulphuric acid packed 
in sawdust in a wooden box. Here the heat which was 
developed, conseciuent upon the dehydration of the nitric acid 
and sawdust, together with the production of mtro-cellulosc, 
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set up conditions highly favourable to serious explosion Aci< 
as already remarked, should be packed separately, and not 
sawdust or other inflammable material, but in sand or ashes 


NITRO-OLTOERINE 

In July 1894, the three brothers Van Buren went to th 
magiuine, near Semple’s station, on the Pittsburg and WesU 
Railway, to get a load of nitro-glycerme for the puqiose 
“shooting” an oil well. They were engaged in loading 
waggon with the nitro-glycerme, when by some means 
exploded One of the brothers was blown to atoms, onl) 
part of one leg being found Three horses attached to 1 
waggon were also blown to fragment'i, while only a few pie- 
of the waggon remained The other bi others, though near 
escaped injury 


NITROUS OXIDE (Laughing Gas). 

A young girl went to a dentist to liave her teeth atteiu 
to, and was placed under the anaesthetic influence of the ^ 
and while recovenng from its effects she had a fatal attack 
syncope It appears the girl was a victim to that harbinge 
death — tight-lacing, and it is very probable that this may h 
had something to do with the fatality Freedom m breath 
IS absolutely necessary while a patient is under the influenci 
an ansesthetic, and women who “tight lace” should not “t 
gas ” or any other anresthetic 

Two men were shooting rubbish on to a new road m 
course of formation at Notting Dale, and came across an i 
bottle which contained nitrous oxide gas Seeing that th 
was brass about it they thought they would melt it off, i 
forthwith put It on a fire while they were having breakf 
The intense pressure produced by the expansion of the 
soon exploded the bottle, and severely injured the two men 
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OILY WASTE. 

Some time ago the writer was commissioned to inquire into 
the cause of a fire which took place m the tender of a loco- 
motive It appeared that the tender, contrary to regulations, 
had contained coal while being retained in a shed for repairs. 
A watchman going his rounds on a Sunday morning found the 
coal in the tender in flames These were speedily extinguished, 
otherwise the consequences might have been serious There 
was no apparent cause for the fire, no spark or flame of any 
kind having been observed near the tender On examination 
of the residue of coal in the tender on the morning following 
the fire, masses of half-consumed oily waste were discovered 
intermingled with the coal, and there can be no doubt that the 
file originated from the spontaneous combustion of the oily 
waste whicli some careless cleaners had thrown into the tender 

No doubt many serious fires, the origin of which cannot 
be traced, have been due to carelessness or ignorance m the 
disposal of dirty and oily combustible fabrics of various kinds. 

Some years ago the chair factory of Long Bros., of Louis- 
ville, Kentucky, was burnt to the ground, through the spon- 
taneous Ignition of some oily rags There had been no fire in 
the building on the day of the conflagration, it being Sunday 
The fire was discoveicd at midnight in the paint-room, and it 
aiipcared that the boys employed in that room were m the 
habit of throwing oily rags into a barrel kept for the purpose, 
and usually dumped into a brick receptacle, for use 111 starting 
fires under boilers. The precaution had not been taken on this 
occasion, but the rags had been thrown about the shop, and 
hence the fire 

In an English factory a quantity of oily fabrics and null 
sweepings were piled in a corner of a wooden shed in the 
course of the evening, and by the morning a fire was discovered 
which burned the shed to the ground No lights or fire was 
hard by ^ the fire evidently originated from spontaneous com- 
bustion of the oily waste. 

The conflagration which destroyed a building known as 
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Swaithmoie College^ was (according to the Chemical Review of 
October 1883) at first supposed to have originated in the 
laboratory, but there is good reason to believe that it bioke out 
in an unused loft, where workmen who oiled the balusters, &c , 
had carelessly thrown their waste rags 

In 1883 a serious fire broke out at the stores of the Dublin 
Custom-House, which involved a loss of property amounting to 
;^3oo,ooo The cause of the conflagration was shrouded in 
mystery, and a reward of ;^i,ooo was offered by the Govern- 
ment for information as to how the fire originated, but no clue 
could be obtained. An inquiry was then held, and it was 
ascertained that at the time of the fire the store contained a 
number of bales of carded Leghorn rags, some of which had 
been used by porters to wipe their oily hands, thirty-siK bales 
of cotton wick, and a large quantity of tallow, palm-oil, wool, 
cotton, and hemp It was held that with these materials stored 
together there was ample cause for the fire to have originated 
froin spontaneous combustion In the writer’s opinion, a ware- 
house containing such a collection would be one of the most 
hazardous risks an insurance company could be associated with 

PEROXIDE OP SODIUM 

An explosion which resulted in a fire took place in March 
1893 at the Midland Railway London Goods Depot in White- 
cross Street. It originated in a wooden box containing per- 
oxide of sodium packed in tin cases The fire was extinguished 
before any serious damage was done An inquiiy, however, 
was instituted by the Home Office as to the cause of the explo- 
sion and the nature of the peroxide, with a view to the issue of 
regulations for safe packing and storage In the result of the 
inquiry, it appeared that some of the tins must have been faulty, 
and that some of the peroxide had leaked into the wooden box, 
which was most likely damp These circumstances would be 
sufficient to account for an explosion followed by ignition 

For the properties of peroxide of sodium, see page 19 ; and 
for mode of packing, page 308 
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PETROLEUM. 

{Sec also under Lamp Accidents.) 

A firm had a considerable quantity of petroleum stored on 
the railway conipany^s premises, where it was pumped into 
the firm^s road tank waggons During such an operation a 
considerable quantity of the oil is sometimes spilled, and on 
one occasion the spilled oil took fire, with the result that a 
considerable amount of property belonging to the firm and to 
the railway comjiany was destroyed 

In June 1892, the vessel “Petrolea,” laden in bulk with 
crude petroleum, blew up on the river Gironde, about twenty- 
eight miles below Bordeaux, with the result of the loss of sixteen 
lives and three serious injuries. The cause of the calamity 
could not be discovered 

In November 1891, the steamer “Lux," containing a bulk 
cargo of refined petroleum, was completely destroyed by fire, 
and out of twenty-six persons on board twenty lives were lost 
The origin of the conflagration was traced to the ignition of 
some of the petroleum which had leaked in or about the stoke- 
hole The vessel was stated to be defectively designed 

Some empty petroleum barrels having been placed outside 
a goods shed alongside a railway siding, a pa-^sing locomotive 
emitted some live sparks, which found iheir way into the casks 
through the uncovered bungholes, and a fire resulted which 
burned down the shed 

Many serious conflagrations have resulted from sparks from 
locomotives alighting upon combustible bodies, such as hay- 
ricks, and many an American forest has been consumed by fire 
from the same cause This danger is now considerably mini- 
mised by the employment of “spark arresters” upon the 
engines. 

According to a newspaper paragraph issued by the Central 
the American liner “ Kenilworth " landed at Liverpool 
eight of the crew of the oil-tank steamer “ Alleghany," of Shields, 
which, when laden with petroleum, had been sunk by colliding 
with the Belgian vessel “ Caucus ” The crew of the “ Alle- 
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ghany ” made for the rigging before the vessel foundered, and as 
she went down the head light exploded, causing the petroleum, 
which was rushing out of the tank into the sea, to become 
alight, and there was a sea of fire of terrible grandeur The 
crew, numbering thirty, fortunately got away 

Early in 1893 a most serious explosion from petroleum, 
followed by fire, took place at Alton Junction, on the Cleveland, 
Cincinnati, Columbus, and St Louis Railway, in which twenty- 
one persons lost their lives and forty-seven were seriously 
injured, while the damage to freight and rolling stock was 
estimated at 1,000,000 dollars It appears that while an express 
tram was travelling at the rate of forty miles an hour, it ran into 
a siding, upon which a goods train, to which two oil-tank cars 
were attached, was standing The tanks burst and the oil 
became ignited, and a series of explosions was produced from 
the vapour and air The burning missiles were scattered in all 
directions, setting fire to the stockyard enclosure. Crowds of 
people rushed forward to try and prevent the flames from 
spreading to the stockyards, when a second ternfic explosion 
occurred which shot fully 35,000 gallons of blazing oil up into 
the air, with terrible destructive effects 

While a dance was being held in the laige room at a village 
inn in Deutch-Pereg, m February 1893, some children went into 
the cellar underneath — in which was stored a barrel of petroleum 
— with a lighted candle The petroleum caught fire, and the 
vapour produced eventually exploded with terrific violence 
Seventeen persons were killed, and twenty-two more or less 
seriously injured 

A very serious disaster occurred m Jersey City, U.S , which 
was caused by one of the large tanks owned by the Standard 
Oil Company being struck by lightning, and the contents lieing 
Ignited , the tank burst with violence, and the blazing liquid was 
scattered m all directions, setting fire to other tanks. Eightcc*n 
tanks of crude oil and two of naphtha, each averaging 10,000 
barrels, were destroyed 
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POISONOUS GASES 

In a case where a woman and her two children were found 
dead in bed at Sunderland, the evidence produced at the 
inquest appeared to demonstrate that the flap of a register 
stove in the bedroom had fallen down, and that the slow com- 
bustion of the coal in the ill-ventilated room evolved noxious 
gases, the breathing of which caused asphyxia, and the death of 
the unfortunate family. 

Two women of Tredegar retired to sleep one night m a 
room in which they had placed a bucket of live coals for 
warmth The apartment, however, had no ventilation, and the 
poisonous gases emanating from the fire proved sufficient to 
cause the deaths of the two occupants of the room. 

During service one Sunday morning at the Parish Church 
of Hucclecotc, near Gloucester, a girl screamed and fainted 
A few minutes after her sister also fainted, and several ladies 
followed suit one by one The church, it appeared, was 
heated by coke stoves, and ill ventilated, and the breathing of 
the products of combustion (carbonic oxide and carbonic acid, 

) was responsible for the occurrence 


POTASSIUM NITRATE (Saltpetre Nitrate) 

An explosion, which proved rather destructive to life and 
property, occurred in New York on the T9th July 1S45, in 
which saltpetre was the acting agent and probable cause It 
happened in the store of Messrs Crocker & Warren, seven 
floors in height, in which were stored 1,000,000 lbs. weight of 
merchandise, of which 347,207 lbs were saltpetre contained m 
double gunny bags, each containing 180 lbs in piles alternating 
with various combustible goods. The first indication of the 
disaster was a series of detonations, which gradually incieased 
in intensity, and culminated in a tremendous explosion, which 
resulted in the complete wreckage of the premises and a number 
of neighbouring buildings , 230 houses and stores, containing 
meichandise valued at 2,000,000 dollars, being destroyed. The 
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whole of the space where the explosion and fire occurred 
was filled with a huge flame, and burning fragments of various 
material were liurled in all directions with volcanic energy, 
starting other fires Some of the (laming missiles reached the 
Hudson River, a quarter of a mile off, and endangered the 
shipping there 

Some years ago, the ship “ Virginia,” containing a cargo 
of saltpetre and linseed, was blown up The report of the 
captain stated —“In about ten minutes from the time the 
fire was discovered the after-hatch blew off, and at the same 
time the fire forced itself through the ship’s side on the star- 
board quarter, a short distance from the water-lmc In about 
ten minutes from this time, the boats having been got out, the 
crew, feeling the deck rising, jumped into the sea, and suc- 
ceeded in getting into the boats, cut the painters, and shoved off 
Almost at the same time an awful explosion took place, the 
fire nsing to the height of 200 feet from the mam and after 
hatches, and, a few seconds afterwards, from the fore hatch 
At the same time the mam and mizen masts went by the board 
Five minutes from this time the ship disappeared, with all her 
cargo In twenty-five to thirty minutes from the time the fire 
was discovered no trace of the ship was visible.” 

The lesson to be learnt from these disastrous explosions is, 
that all substances such as nitre, chlorate of potash, sodium 
peroxide, &c , which contain a large percentage of available 
oxygen, should not be stored near or m contact with combustible 
bodies, especially if subjected to fnction For although not 
themselves explosive, they part with oxygen very readily if 
heated, or on friction with a combustible body The danger 
IS increased if they are m contact with baggage containing 
any oily matter, or other bodies liable to spontaneous com- 
bustion 

SHELL 

A sergeant-instructor of the ist Lanark Artillery Volunteers, 
who was preparing for practice, was in the act of fixing a fuse 
into a 40-pounder shell by driving it with blows on the head, 
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which contained a detonating arrangement, when the shell 
suddenly exploded, killing two officers and injuring six men 

THROW-DOWN CRACKERS 

Some years ago, what might have been a serious explosion 
occurred in a van at tlie Great Western Railway terminus at 
Paddington It appears that a deal box, which had been 
consigned as “stationery,” in reality contained throw-down 
crackers, which are compounded of grit and fulminate of silver 
twisted up tightly in pieces of paper While the carman was 
removing the box from the van it exploded, and was shattered 
to atoms, throwing the man a considerable distance, and putting 
out all the gas in the place The consignors were rightly 
prosecuted by the company, and convicted 

TURPENTINE. 

A senes of explosions, resulting m a serious fire, took place 
in Liverijool some years ago in a large fireproof warehouse 
containing hundreds of barrels of turpentine, large stocks of 
cotton goods, &c It appears one of the men employed upon 
the piemjses, in snuffing a tallow candle with his fingers, threw 
the piece of fiery wick into the open bunghole of a sample 
barrel of turpentine This started a fiie, and the vapours of 
turpentine and air exploded and wrecked the premises 


PIORIO ACID 

A fatal accident occurred with this substance at the works 
of Messrs Henry Glover, Sons, & Co. Limited, in 1887 It 
appeared that some picric acid had been supplied to the firm, 
at the request of a former foreman, for use in colouring soap, 
and that when the foreman left on 12th March 1886 a small 
quantity remaining was placed in a barrel with some old 
sweepings. It remained there until the 24th August 1887, 

s 
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whun the bairel was found amongst some lumber. In older 
to get nd of the refuse which the bancl contained, the smell of 
which had then become offensive, one of the men began to 
shovel It on to a boiler fire, when suddenly there was a slight 
explosion, which fired the lemainder of the rubbish in the 
barrel 'Ihe man was seveiely burnt, and eventually died 
from the injuries received 

VARNISH 

Some Welsh llannel was stored m a waiehouse in contact 
with leaky cans containing varnish. The llannel became 
soaked with the varnish, and owing to the rapid oxidation of 
the lattci, consequent upon the large area exposed to the air, 
in the pores of the flannel, the heat given out was sufficient to 
cause Ignition, and serious damage was done 

“SPONTANEOUS" COMBUSTION OP WOOD 

Under certain conditions there can be no doubt that wood 
—especially wood of a resinous nature, such as pitch pine — 
can be icndered inflammable without necessarily coming in 
actual contact with flame. 

The nanator remembers an instance of the wooden lagging 
that encircles locomotive boilers being found charred, and to 
burst into flame on the outei covering of iron plates being 
removed The temperature of the wood nearest the boilei 
would probably never get beyond 300“ ¥ , while the igniting 
point of the wood is from 600'* to 800“ F , that temiieraluie 
could only have been attained by oxidation, which of course is 
considerably enhanced by the wood being almost suriounded 
m a bath of hot air 

There are numcious instances on record wheie files have 
originated through wood being m contact with higli-piessure 
hot-water pipes, in which the tempeiature is much higlier than 
212“ F,, — the boiling point of water at ordinaiy pressure, 
— although it IS doubtful whether wood at a temperature of 
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212” F. would spontaneously ignite in air Pine wood smokes 
at 250“ F. 

The cause of the ignition of wood and other combustible 
matter in contact with high-pressure steam-pipes is easily 
explained. Assume a high-pressure steam-pipe to be boxed in 
with wood. The wood soon becomes very dry, and the 
surface nearest the pipes gradually becomes parched, and 
carbonised through superficial destructive distillation. As 
time goes on, the inner surface becomes converted into a 
porous chaicoal, and gets saturated more or less with oleaginous 
products brought about by the destructive distillation of the 
internal portions of the wood. Here then we have a super- 
ficial layer of porous charcoal containing oily matter in a bath 
of very hot air, — conditions which certainly appear highly 
conducive to spontaneous combustion 

A glass bottle of spherical shape, filled with distilled water, 
was placed upon a pine-wood table on a bright summer’s day, 
and without any apparent cause the table was suddenly ablaze 
Ignition It was found was caused by the sun’s rays becoming 
concentrated upon the portion of the table upon which the 
bottle was standing, the bottle acting as a lens. 

XYLONITE (OeUuloid). 

During the cementation of some sheet xylonite at the 
Homeiton works of the British Xylonite Company, a fire took 
place, resulting m the death of a man and considerable 
structural damage 

Xylonite is produced from tissue paper, by treating it with 
sulphuric and nitric acids, and converting the resulting nitro- 
cellulose into a pulp which is afterwards mixed with camphor 
and spirits of wine, w'orked into a dough, pressed into blocks, 
and cut into sheets The fire originated during the cementa- 
tion of some sheets in a steam-jacketed iron press, which 
through some defect m the machinery allowed a portion of the 
hot xylonite to become exposed to the air. Inflammable 
vapours were quickly given off, and coming into contact with a 
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lighted gas jet hard by caught fire, with a dull explosion. The 
premises were considerably damaged by fire, and a man lost 
his life, being overcome by the fumes The quantity of 
xylonite upon the premises at the time of the disaster 
amounted to four or five cwt , all of which was consumed by 
the fire, and it is instructive to note that even this large 
quantity did not produce any further explosion, but burned 
rapidly away. 

A singular accident with celluloid occurred in Pans some 
time ago A little girl who wore a celluloid comb m her hair 
sat before the fire reading in a bending posture, her head 
facing the fire, when suddenly the comb took fire and severely 
burned her head. The burning point of celluloid is 180“ F, 
and this temperature would soon be attained near a fire. 

A temble explosion occurred a few years ago at Arlington, 
New Jersey, in a factory where piano-keys, knife and umbrella 
handles were manufactured from celluloid Three factory 
buildings were completely wrecked and set on fire, two 
persons were killed and many injured, and the damage done 
was estimated at over 10,000 The cause of the explosion 
was not defimtely ascertained, but it no doubt arose from the 
Ignition by a spark or flame of the inflammable vapour pro- 
duced in manufacturing celluloid mixed with air 

Although celluloid, xylonite, and similar bodies made from 
nitro-cellulose and camphor, are not of an explosive nature at 
an “ ordinary ” temperature, they detonate when struck at a 
temperature of 160“ to 180" F , and in consideration of the 
low temperature at which ignition takes place, the lapid 
manner in which the material burns when once ignited, together 
with the dangerous matenals used in its production, its manu- 
facture should not be tolerated in any populous neighbour- 
hood, but should be carried on in isolated districts only 
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A Summary of the various causes of fires in the Metropolis 
for 1894, issued by the Fire Brigade Committee of the London 
County Council — 


Airing bedding 3 

Ainng linen 58 

Bleaching jute i 

Boiler, explosion of 4 

Boiler, overheat of 8 

Boiling over fat, oil, pitch, 
tar, &c 42 

Bomb, explosion of i 

Burning nibbish I2 

Candle . 134 

Candle, curtains or window 
blinds coming in contact 
with 23 

Chemicals, explosion of i 

Chemicals, leaking i 

Children playing with fire 46 

Cliildren playing with lucifcrs 86 
ColTcc roasting . i 

Concussion 2 

Copper, defect m . i 

Copper, overheat of 4 

Electric wires, fusion of i 

Electric wires, overheat of 2 

Eire, clothes coming in contact 
with . 3 

Fire, goods coming in contact 
with I 

Fire, spirit upsetting on i 

Fireworks, letting off i 

Flue blocked up . . 8 

Flue, defect in . 99 

Flue, Umber m 3 

Flue, copper, defect in 4 

blue, furnace, defect in 5 

Flue, furnace, overheat of 5 

Flue, foul 14 

Hue, overheat of . 12 

Flue, adjoining, defect in 29 

P'lue, adjoining, foul 8 

Flue, adjoining, overheat of 6 

Friction . , . . i 


Friction of machinery 3 

Fumigating . 5 

Furnace, overheat of 7 

Gas bracket, swinging 40 

Gas, escape of 79 

Gas, explosion of 13 

Gasfitters at work 5 

Gaslight 3 

Gashghting 14 


Gaslight, curtains or window 
blinds coming m contact with 38 
Gaslight, decorations coming 
m contact with 7 

Gaslight, goods coming in 


contact with 20 

Gaslight, overheat of 6 

Gas, seeking for an escape of, 
with light 31 

Gas stove 3 

Gas stove, overheat of 13 

Gas stove, portable 6 

Hearth, defect in 4 

Hearth, timber under 4 

Hot ashes 88 

Hot iron . i 

Hot rivets I 

Intoxication . 2 

Kiln, overheat of . . i 

Lamp, mineral oil 26 

Lamp, mineral oil, curtains or 
window blinds coming in 
contact with 20 

Lamp, mineral oil, decorations 
coming in contact with i 

Lamp, mineial oil, exploding 90 
Lamp, mineral oil, upset 337 

Lamp, naphtha . 2 

Lamp, spirit, upset i 

Lighted taper 8 

Light thrown down 276 

Light thrown from street 22 
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Lime sljikcd by rain 

8 ' 

Stove, overheat of 

16 

Lime slaking 

9 ' 

Stove adjoining, overheat of 

I 

Lucifcra 

12 

Stove, drying goods, falling on 

I 

Mincial oil, misctting 

I 

Stove drying, overheat of 

15 

Oven, overheat of. 

7 

Stove, mineral oil 

14 

Piumbcis at work 

S 

Stove, mineral oil, exploding 

9 

Salvage, overheat of 

2 

Stove, mineral oil, overheat of 

2 

Smokchole, overheat of 

4 

Stove, mineral oil, upset 

9 

Smoking toliacco 

H 

Stove pipe, overheat of 

3 

S^virk from coppci fire 

4 

Stove, portable 

2 

Si»ark from fire 

179 

Stove, spirit, exploding 

I 

SiKirk from Hue 

5 

Vapour of spirit coming in 


Spark fiom flue adjoining 

7 

contact with flame 

12 

Spark from forge 

2 

Arson 

I 

Spark from furnace 

2 

Doubtful 

5 

Spaik from locomotive 

I 

1 Incendiarism 

2 

Spontaneous ignition 

4 

1 Unknown 

863 

Stc.vin pipe, overheat of 

I 



Stove improperly set 

21 

1 

3,061 


A List of the more important Outrages and Attempts, and 
suspicious eases of Discoveries of Explosives (exclusive 
of scares), which have engaged the attention of Her Majesty’s 
Inspectors of Explosives during the period 1881-1893 
inclusive. 

1881 

Jajiuaiy 14. — An attempt to blow up the Barracks at Salford 
by dynamite. The injury to the Barracks was insignificant, 
but one boy was killed and another injured. {Sec Annual 
Rcpoit of H M. Inspector of Explosives for 1881, page 46 ) 
March 16. — An attempt to injure the Mansion House, 
London, by a box containing fiom 15 to 20 lbs of gunpowder. 
The toiichpaper by which the gunpowder was to have been fired 
was extinguished by a policeman. (Ibid ^ page 47 ) 

May 16. — An attempt to blow up the Police Barracks at 
Liverpool with gunpowder in iron piping The damage to the 
building was inconsiderable, and no one was hurt (Ibid ^ 
page 48.) 



OUTRAGES AND ATTEMPTS. 


279 


June 10 — An attempt to blow up the Town Hall, Liver- 
pool, by an infernal machine, probably filled with dynamite 
A great number of windows were broken and some iron railings 
were destroyed, but no one was injured The two peqietrators 
were captured. (Ibid ^ page 47 ) 

June 14 — A piece of iron piping filled with gunpowder 
exploded against the Police Station at Loanhead, near Edin- 
burgh Some windows were broken, but no other damage was 
effected page 50 ) 

Jimc 30 — An importation of six infernal machines at 
Livcrjiool from America m the “ Malta,’’ concealed m barrels 
of cement They contained lignin dynamite, with a clockwork 
arrangement for firing it (Ibid ^ page 50 ) 

July 2 — An importation of four similar machines at Liver- 
pool m the “ Bavaria ” (Ibtd , page 50 ) 

August 15. — A large sandboat moored in the Tay at Perth 
blown up with dynamite The perpetrator was convicted and 
sentenced to twelve months’ imprisonment (Ibid ^ page 47 ) 
September 8. — An attempt to produce an explosion at the 
Barracks, Castlebar A canister containing gunpowder was 
thrown over the wall, close to the magazine The lighted fuse 
which was attached fell out, and no harm was done (Ibid,^ 
page 47 ) 

1882 

February 18 — Boxes fitted up as infernal machines sent to 
various persons in Edinburgh by a man who was afterwards 
convicted of the offence and sentenced to twenty years’ penal 
servitude About eight persons were injured (Annual Report 
for 1882, page 47 ) 

March 26. — An attempt to blow up Weston House, Galway, 
with dynamite in an iron pot enclosed in a sack Five persons 
were afterwards convicted of the outrage (Annual Report for 
1^83, page 49 ) 

Manh 27 — A 6-inch shell charged with explosive thrown 
into a house in Lcttcrkenny The explosion caused con- 
siderable damage 
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Apiil 2. — An attempt to destroy the Police Barracks m 
Limerick by firing some dynamite on the window sill (Annual 
Report foi 1882, page 47 ) 

May 12 — A discovery of a parcel containing 12 lbs. to 
20 lbs of gunpowder, with lighted touchpaper or fuse attached, 
at the Mansion House, London {Ihid,, page 47 ) 


1883 

"^January 20. — An explosion of lignin dynamite at Tradeston 
Gasworks, Glasgow, doing considerable damage (Annual Re- 
port for 1883, page 48] Special Report, No L, dated 14th 
March 1883 ) 

"^January 21 — An explosion of 1 gnin dynamite at Possil 
Bridge, Glasgow Two or three persons passing sustained 
slight injury. {Ibid,) 

January 2 1. — An explosion of lignin dynamite at Buchanan 
Street Station, Glasgow, 111 a disused goods shed. {Ibid ) 
March 15 — An explosion at the Local Government Board 
Office, Whitehall, causing considerable local damage {Ibid ^ 
Special Report, No LI , dated 27th Apnl 1883 ) 

March 15 — An abortive explosion of lignin dynamite out- 
side a window at the Times office {Ibid) 

March 27 — Two infernal machines, containing 28 lbs of 
lignin dynamite (probably home-made), discovered at Liverpool 
{Ibid , page 49 ) Four persons were convicted and sentenced 
to penal servitude for life 

AprtL — The discovery of a factory of nitro-glycerine at 
Birmingham, and of a large amount of nitro-glycenne brought 
thence to London (Annual Report for 1883, page 7 ) The 
occupier of the house and others were subsequently convicted 
and sentenced to penal servitude for life 

October — An explosion in the Metropolitan Railway, 
between Charing Cross and Westminster, unattended with 


* In connection with these three explosions, ten persons were subse- 
quently convicterl {See Annual Report for 1885 ) 
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personal or serious structural injur)^ {Ibid ^ page 49, Special 

Report, No LV , dated 17th November 1883 ) 

October 30 — An explosion on the Metropolitan Railway, 
near Praed Street Three carnages sustained serious injury, 
and aliout sixty-two persons were cut by the broken glass and 
debris, and otherwise injured {Ibid ) 

November 22 — Two infernal machines discovered m a house 
m Westminster, occupied by a German named Woolf Two 
men were tried, and in the result the jury disagreed and a nolle 
proseijut was entered on behalf of the Crown {Ibid , page 50 ) 

1884 

January 16 — The discovery of some slabs of Atlas powder 
A. (American make) in Primrose Hill tunnel 

Febfifary 26 — An explosion in the cloak-room of the 
London, Biighton, and South Coast Railway at Victona Station 
of Atlas powder A (American make), left in a bag or portman- 
teau (Annual Report for 1884, page 37, Special Report, 
No LIX , dated 8th March 1884 ) 

Febfuary 27 — The discovery of a bag containing some Atlas 
powder A, w'lth clockwork and detonators at Charing Cross 
Station {Ibid ) 

February 28 — A similar discovery at Paddington Station 
{Ibid) 

March i — A similar discovery at Ludgate Hill Station 
{Ibid) 

April 1 1 — A discovery of three metal bombs containing 
dynamite (probably American make) at Birkenhead, in posses- 
sion of a man named Daly, who was afterwards sentenced to 
penal servitude for life. {Ibid , page 38 ) 

May 30 —An explosion of dynamite at the Junior Carlton 
Club, St James’s Square. About fourteen persons were injured 
{Ibid ^ page 38, Special Report, No LXII , dated loth June 
T884) 

May 30 — An explosion of dynamite at the residence of Sir 
Watkm Williams Wynn, St James’s Square {Ibid ) 
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May 7^0 — An explosion of djnamite in a unnal under a 
room occupied by some of the detective staff in Scotland Yard. 
It brought down a portion of the building, besides severely 
injuring a policeman and some persons who were at an adjacent 
public-house. {Ibid.) 

May 30 — A discovery of Atlas powder A , with fuse and 
detonators, in Trafalgar Square {Ibid) 

Noziember 28 — An attempted destruction of a house at 
Edenburn, near Tralee, occupied by Mr Hussey The injury, 
which was doubtless accomplished with dynamite, was less 
senous than was intended, and no one sustained bodily harm 
{Ibid ^ Special Report, No LXVIII , dated 5th December 1884 ) 

December 13. — An explosion of a large charge of dynamite 
or other nitro-compound under Tendon Budge, fortunately 
doing very little damage {Ibid ) 

1885 

January 2 — An explosion m the Gower Street tunnel of the 
Metropolitan Railway, caused by about 2 lbs. of some nitro- 
compound fired apparently by a percussion fuse Damage 
inconsiderable 

"^January 24 — An explosion in the Tower of London, 
caused, beyond all reasonable doubt, by about 5 to 8 lbs. of 
Atlas powder A (American make) Three or four persons were 
slightly injured, and considerable damage was done to the 
Armoury. (Annual Report for 1885, page 59 ) 

"^January 24 — An explosion of a similar amount of Atlas 
powder A (American make) at Westminster Hall. Three 
persons were injured severely and others slightly, and very 
considerable damage was done to the Hall and surroundings 
{Ibid, page 59 ) 

"^January 24 —An explosion in the House of Common* 
(probably caused by a similar amount of the same explosive) 


* In connection with these three outrages, two men (Burton anc 
Cunningham) were afterwards convicted and sentenced to penal serviUid 
for life 
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No persons were injured, but very considerable damage was 
done to the House of Parliament {Ihtd ^ page 59 ) 

Fehuafy 10 — A discovery of dynamite (of American make) 
m a house in Harrow Road, Paddington 

March 9 — A discovery of Atlas powder A in the roof of a 
sawmill at Bootle 

Ap'iil 23 — Explosion of an infernal machine containing gun- 
j)Owder at the Admiralty, Whitehall Mr Swainson, in whose 
loom the explosion occurred, sustained severe injuries, and the 
room and neighbouring apartments were much damaged { 3 id , 
page 59 ) 

1886 

March 24 — Attempted injury, with blasting gelatine, to the 
house of Mr Ty/.ack, manager of the South Medomslcy Colliery, 
Durham (Annual Report for 18S6, page 41.) 

June 23. — An attempted mjuiy, by explosion of dynamite, 
of new icscrvoir in connection with some new waterworks at 
Callington {llnd) 

July 12 — Bottles filled with gunpowder thrown among the 
ciowd at an Orange demonstration at Derry {llnd) 

Septemher i — IVo attempts to injure residents by means 
of an iron pipe chaiged with powder and fused {llnd) 

1887 

January 27 — Injury to three shops at Dudley by malicious 
explosion of gunpowder (Annual Report for 1887, page 45.) 

January i — An explosion maliciously effected (by means 
probably of gun-cotton or dynamite) in the streets of Hailcch 
{llnd , page 46 ) 

Februa?y 17 — Attempted dynamite outrage at Paradise 
Ploiise, near Kildysart, County Clare, the residence of the 
Recorder of Galway {llnd ^ page 45) 

March 20 — Injury to a man at Walton, near Preston, by 
an infernal machine {llnd ^ page 45.) 

March 8 — Attempted injury by tonitc to canal near Preston 
{Ibidy page 44.) 
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April 2 1 — Malicious explosion of gunpowder at house at 
Newcastle West, occupied by Mr John Murphy {Hud, 
page 4S ) 

May 4, 21, and 24 — Three outrages with explosives at 
Hebbum, Durham {Ibid ) 

July 27 — Attempt to injure the Police Station at Llanerchy- 
medd by means of gunpowder {Ibid ) 

Au§yist 16 — Attempt to injure railway bridge at Ennis with 
dynamite {Ibid ) 

October 23 — Malicious explosion at the house of County 
Inspector Ridge, Royal Irish Constabulary, at Cavan {Ibid ^ 
page 44 ) 

Nm'cviber 20 — Discovery of conspiracy between Callan 
and Harkins to commit an outrage or outrages by means of 
dynamite {Ibid , page 46 ) 

December 6 — Attempt to injure the residence of the High 
Sheriff of Kerry at Listowel {Ibid ^ page 45.) 

December 16 — Explosion of an infernal machine on the 
premises of a person at Macroom who had offended the Land 
League {Ibid ) 

April 16 — Explosion of gunpowder on the premises of 
a Mr William Maddocks, contractor, Birkenhead, probably 
intended to cause alarm rather than real damage {Ibid ) 

August — An outrage was perpetrated at Bodvain Rectory, 
Denbighshire, by exploding some substance against a window 
{Ibid , page 46 ) 


1888. 

February iS and 23, September 18, and December 6. — Five 
minor outrages or suspicious circumstances suggesting intended 
attempts at explosive outrages in Ireland — at Ennis, Listowel, 
Letlerkenny, Coleraine, and Skibbereen (Annual Report for 
1888, page 44) 

April 29 — A small charge of gunpowder was exploded 
close to a new smallpox hospital, Trooper^s Hill, St George, 
Gloucestershire {Ibid,) 
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1889. 

September 7 — Explosion of an infeinal machine in Mr 
Smith-Barry’s office, near Tipperary, (Annual Report for j 889, 
page 41.) 

November iS — Attempt by means of an infernal machine 
to blow up the police and bailiffs engaged in carrying out 
evictions on Lord Clanricarde's estate near Woodford, co 
Galway {Ibid ^ page 40 ) 

November 28 — Attempt to exiilode infernal machine at 
Rochdale School Board Office {Ibid ^ page 41 ) 

1890 

January 27 — Explosion of infernal machine m mam street 
of Macroom (Annual Report for 1890, page 41.) 

Ma?c/i 22 — Destruction of a hut at a railway crossing near 
T oome Station, Co Antrim, by malicious explosion (Jbid) 

July 17 — Attemiit to do injury or to create alarm by means 
of an infernal machine at the Falmouth Custom House (Ibid,) 

September 25 — Explosion of a stone jar filled with gun- 
powder on window sill of a surgery occupied by Chairman of 
Town Commibsioners, Tipperary {Ibid ^ page 42 ) 

October 9 — Attempted outrage by means of blasting powder 
on the premises of a baker at Templecombe {Ibid) 

1891 

January 15 — Malicious injury by explosion to the Daws- 
holm Gasworks, near Glasgow (Annual Report for 1891, 
page 40 ) 

July 3. — Personal outrage, by the explosion of a detonator, 
on a woman in the streets of Sunderland. {Ibid) 

October 25 — Injury to offices of National Press in Dublin 
by means of an explosive thrown into the building {Ibid ) 

Naoeviber 5. — Malicious explosion of tonite in the house of 
a police constable, and other houses at Croscombe, Somerset 
{Ibid,) 
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December 31. — Malicious explosion ni the officcb of the 
Chief Secretary, Dublin Castle. {Ibid, page 39 ) 

—Discovery of a packet of dynamite, with fuse, in 
the Dublin Post Office {Ibid) 

1892 

January 29 — Explosion of infernal machine at private 
residence near Bristol (Annual Report for 1892, page 53 ) 
March 24. — Conviction of anarchists at Walsall for being 
in possession of explosives for unlawful purposes, under Ex- 
plosive Substances Act, 1883 {Ibid , page 53 ) 

April 5 — Explosion of infernal machine during Duiliam 
mining strike at house at Castle Eden Colheiy {Ibid , page 53 ) 
June 5 —Explosion of dynamite or gelatine cartridge m 
doorway of house at Inverkeithing {Ibid, page 54 ) 

August s — Explosion of a quantity of gunpowder on 
window sill of an hotel at Rathkeale {Ibid , page 54 ) 

August 12. — Explosion of a quantity of gunpowder in a 
miner’s house at Low Spennymoor {Ibid, page 54 ) 

December 24 — Explosion of infernal machine outside the 
Detective Office in Exchange Court One detective officer was 
killed. {Ibid, page 53 ) 

1893 

April 19 — Discovery of a tin can containing about 10^ lbs 
of gunpowder, with an arrangement for exploding it, on the hue 
at the Newport end of the Gair Tunnel 

May 6. — Explosion of an infernal machine at the Four 
Courts, Dublin, situated on the north bank of the LilTey, at 
Inns Quay 

July 22 — Death of a man at Broadstairs from the explosion 
of an infernal machine which had been sent to him by post. 

July 28 — Explosion of a detonator in a public-house at 
Great Bridge, causing serious injury to three men 

August 27 — A cartridge, probably of tonite, was thrown 
into the garden of a farmhouse at Euxton, causing damage to 
windows 
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Scpiembcr 17 — The house of a collieiy fireman at Parr was 
wiecked by the explosion of some explosive, probably roburite 
October i — Explosion, without injury, of some unknown 
substance during the service at St George’s (Roman Catholic) 
Cathedral 

October 20 — Explosion of loburite on window sill of a house 
occupied by a colliery fireman at Broad Oak Road, Parr 

Oitober 27 — Explosion of some substance placed on the 
window sill of a house occupied by a gamekeeper at Ovmgham. 

November 26 — Discovery of a tin box containing dynamite, 
with fuse attached, at Aldboiough Bai racks, Dublin 

December 10 —An explosion of a malicious character out- 
side the dwelling-house of a gasman, in Cowie’s Square, Craig- 
neuk, Dalziel 




PART III 


SPECIAL RAILWAY CLASSIFICATION, 
MODE OF PACKING, AND GENERAL 
REGULATIONS FOR THE CON- 
VEYANCE OF EXPLOSIVES AND 
OTHER DANGEROUS GOODS BY 
MERCHANDISE TRAINS. 


No Explosives or other Dangerous Goods, except those 
proinded for in this Special Classification with conditions of 
carriage, will under any circumstances be accepted for conveyance 




PART III. 

RAILWAY REGULATIONS. 


GENERAL. 

1. The Company have publicly given notice that they are 
not common carriers of Explosives, and that they do not 
undertake the carnage of any Explosive, except on special 
conditions signed by the sender thereof, or by the person 
delivering the same to the Company for carnage. 

2. Senders giving incorrect Consignment Notes or otherwise 
attempting to forward any Explosive or Dangerous Article 
under improper declaration or contrary to the following 
Regulations, will in every case be prosecuted by the Company 
to whom the article is tendered for carriage. 

3 Dangerous Goods will only be earned by the Company 
at Owner’s risk, and under the conditions set forth in the 
respective Consignment Notes contained m these Regulations, 
and further, as regards Explosives, in accordance with the Bye- 
Laws for regulating the carriage of Explosives, made in pur- 
suance of the Explosives Act, 1875, as follows, viz. : — 

“Bye-Laws made with the sanction of the Board of Trade for the 
regulation of the Loading, Unloading, and Conveyance of Explosives 
on the Railways of the Railway Com- 

pany, hereinafter called the Comjmny, made under and in pursuance 
of the Explosives Act, 1875, 38 Vicl c 17, and every other power 
and authority vested in the Company. 

“(rt ) The words and expressions used in the following Bye-Laws shall 
respectively have and include the several meanings assigned to them or 
defined in * The Explosives Act, 1875,’ in the Order of Her Majesty in 
Council, dated the 5th of Au^ist 1875, made m pursuance of Section 106 
of the said Act, unless the subject or context otherwise requues. 

“ id,) The term ‘ Explosive* means and shall include and apply to every 
article and sulistance mentioned os, or defined to be, an Eimlosive in and 
by the 3rd Section of the said Act, or the said Order in Council, or any 
Order in Council which may hereafter be made in pursuance of the said Act. 
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(c ) Where, by any of these Bye-Laws, any lime is prescribed urallowc 
for giving any notice to the Company, or for the doing of any ael by tli 
Comixiny, such time shall be computed exclusively of Sunday, Cbristmi? 
Day, Good hriday, and any statutory Bank Hobday 

‘*i No carriage containing any Explosive which the Company shal 
by any notice or regulation for the time being in force, notify that they vvi 
not receive, forward, or carry, shall be delivered to the Company foi cor 
veyance, or be brought, sent, or forwarded to or upon any Railway of th 
Company 

“2 No person shall send to the Company any consignment of Explosive 
unless he has given to the Company forty-eight hours’ previous notice 1 
wntmg of his intention to send such consignment, and stating the trii 
name, desciiption, and quantity of the Explosive proixised to lie conveyct 
and hib own name and address, and also the name and address of the prt 
posed consignee, and has had an intimation in writing from the Comi>an 
that they are prepared to receive such consignment 

“3 Consignments of Explosive shall be sent to the Conqiany’s fo 
wording station, and shall be received by their servants, only at such tiiiu 
dunng the hours of daylight, that is to say, between snnnse and sunset, c 
the Company may appoint ; and every consignment and package cont.iinin 
any Explosive proposed to be conveyed on any railway of the Com]>an 
shall immediately on the arrival thereof at the Company’s station, whar 
or railway, be delivered to and received by the Company’s servan 
authorised to receive dangerous goods, and by no other person whatsoever 

*‘4 No Explosive shall be loaded or unloaded on the Comimny 
premises by the consignor or consignee thereof or their servants, excel 
between suorise and sunset. 

5. Safety cartridges and percussion caps and safety-fuse (for blaslini 
may be conveyed by passenger tnun, provided all due precautions be take 
by the sender for the prevention of accident by fire or explosion ; als 
railway fog signals for the Company’s own use , but, except os aforesait 
no Explosive whatever shall be conveyed by passenger tram 

“6 Gunpowder, or any Explosive made with gimiiowder, included i 
the 2nd Division of the 6th (Ammunition) Class of Explosives, as clossific 
by the said Order in Council of the Jth of August 1875, if Packed in nietall 
cylinders of a pattern approved by the Company, and similar m constructic 
and secunty to those used by Government for the conveyance of sma 
quantities of gunpowder by railway,* may be conveyed along with ordinal 
goods traffic in a carnage not containing any article or substance liable 1 
cause or communicate fire or explosion 

“ 7 No Explosive of the 5th (Fulminate) Class, nor any Explosive < 
the 6th (Ammumtion) Class, containing its own means of ignition, U( 
any Explosive of the 7th (Firework) Class, shall be conveyed in the snn 
carnage with any Explosive not of the class and division to which it belong 
unless it be sufficiently separated therefrom to prevent any fire or explosic 
which may take place in one such Explosive being communicated to anotbe 


For descriptions of the Government metallic cylinders, see page 334 
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“ 8 There shall not l^e conveyed in the same carnage with any 
Explosive any Lucifer Matches, I* usees, Pipe lights, Acids, Naphtha, 
Pamflin, Petroleum to which the Petroleum Act, 1S71, or any Act lepeahng 
or amending the same, applies, or any other volatile spirit or substance 
liable to give ofT an mllammable vapour at a Icmpeialure below 100" 
lahrcnheit,* or liable to spontaneous ipiition, or to cause or communicate 
tire or explosion 

“9 On each side of every carnage containing any Explosive there 
shall be afBxed in conspicuous characters, by means of a securely attached 
label or otherwise, the word * Explosive,’ or the name of the Explosive with 
the word ‘ Explosive,’ except when containing gunpowder or ammunition 
packed in inctalliL cylinders as provided for in the 6th of these Bye-laws , 
and every carriage containing Explosive shall be placed os far os practicable 
from the engine attached to the train 

“ 10 Not more than five carnages containing Explosive shall be loaded 
or unloaded at or on any railway station or wharf of the Company, or be 
attached to or conveyed by any one tram at any one time ; and the quantity 
of Explosive to lie contained or loaded in any one such carnage at any 
one time shall not exceed io,ocx) lbs in weight, jirovided always that the 
quantity of Explosive to be contained or loaded 111 any one such carnage 
shall not exceeil one ton in weight, unless the carnage shall be a covered van 

“II If the Explosive to be conveyed is not effectually protected from 
accident by fire from without, by being placed in the interior of a carnage 
which IS encloseil on all sides with W'ood or metal, then the Explosive 
shall be completely cov^ered with painted cloth, tarpaulin, or other suitable 
material so ns to clTectually protect it against communication of fire 

“12 There shall not be any iron or steel m the interior of the portion 
of the carnage where the Exjilosive is deiiosited, unless the same be covered 
either permanently or tcmiioranly w'lth leather, wood, cloth, sheet-lead, or 
other suitable material 

“13 When the stowing of Explosive in any carnage, or the loading or 
unloading of any Explosive, is undertaken by any person other than the 
Company, all due precautions shall lie taken by such person by careful 
slowing and loading and unloading and otherwise, to prevent and secure 
such Explosive from being brought into contact with, or endangered by, 
any other article or substance liable to cause fire or explosion, 

“14 In loading or unloading any Explosive, the casks and iiackages 
containing the same shall, as far as practicable, be ixtsscd from hand to 
hand, and not rolled upon the ground, and in no case shall any such casks 
or packages be rolled unless hides, cloths, or sheets have been previously 
laid down on the platform or ground over which the same arc to Ixj rolled 
Casks or packages containing Explosive shall not be thrown or dropped 
down, but shall be carefully deposited and slowed 


* No n — By ihe Petroleum Act, iBtQi the limit of too" was altered tn 73" Fahrenheit, 
under the tost set forth in SLhcdtile One to that Act (For dLscnption oP test, see 
page 77 ) 
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** 15. No person while employed in loading, stowing in any cnmngc, 01 
unloading any Explosive included in Classes i, 2, 3, 4, or 5 of the clossi 
fication of Explosives, as classified by the said Order in Council, dnloi 
5th August 1S75, shall wear boots or shoes with steel or iron nails, steel 01 
iron Jjeels, or tips of any kind, or have about his person any liicifer match 
explosfve, or means of striking a light ; and all persons employed in llu 
loading, stowing, or unloading of any Explosive shall, while such loailing 
stowing, or unloading are going on, abstain from smoking 

16 While the loading, unloading, or conveyance of Explosive is goin|. 
on, all persons engaged in such loading, unloading, or conveyance shal 
oliservc all due precautions for the prevention of accidents by fire 01 
explosion, and for preventing unauthorised persons having acceas to tht 
Explosive so being loaded, unloaded, or conveyed, and shall abstain froir 
any act whatever which tends to cause fire or explosion, and is not reasonalil} 
necessary for the purpose of loading, unloading, or conveyance of sucl 
Explosive, OK of any otner article earned therewith, and for preventing an} 
other person from committing any such act ; and such other person who, 
after being warned, commits any such act, shall be deemed to commit n 
breach of these Bye-Laws. 

“17 The loading or unloading of Explosive into or out of any carriage, 
when once begun, shall be proceeded with with all due diligence until tlu 
same is completed. 

“ 18 Packages containing any Explosive must be removed by the con 
signee from the station, wharf, or dep6t of the Comixiny to which they 
have been conveyed os soon as practicable, and with all due diligence aftei 
arm al ; and if not removed within twelve hours after arrival the iiackage* 
and contents may be forthwith sold by the Company, or othcnvisc disposed 
of as they think fit , and such packages shall in the meantime, and until 
such remov'al, sale, or disposal, be completely covered over with iminteil 
cloth, tarpaulin, or other suitable material 

“ 19 The Company may refuse to receive, forward, carry, or allow to be 
brought, or earned upon their railway, any carnage or package which they 
suspect to be packed or sent, or to contain any article or thing ixickcil or 
sent, in contravention of the said Act, or of any of these Bye-Laws, or not in 
accordance therewith 5 and in case any carnage or package which the Com 
pany suspect to be so packed or sent, or to contain any such article or thinp 
as aforesaid, shall be upon any railway of the Company, the Company may 
open, or require such carnage or jxickage to lie opened, to ascertain the fact 

“20 These Bye-Laws are supplemental to the Explosives Act, 1875 
and in the event of any breach (by any act or default) of any of them, 01 
any attempt to commit such breach, the following penalties and consequence*^ 
will be incurred and ensue, that is to say — 

“(i ) The Explosive in respect of which, or being in the carriage, 01 
tram of carnages, in respect of which, the offence is committed, 
may, unless the offence be committed by the Company, U 
forfinted to the Company 
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“(2 ) The person commitling[ the offence shall he liable to a penalty 
not exceeding £20 lor each offence, and to a further penalty 
of ;^io for each day during which the offence continues , and 
the owner of the carnage, or tram of carnages, in resi3cct of 
which, or containing the Explosives in respect of which, the 
offence is committed, the person in charge of such carnage, 
and the owner of such Explosive, shall each be liable to a 
similar penalty, if he was a party or contnbuted to such 
offence, or neglected to supply the proper means, or to issue 
proper orders for the observance, or has not used due diligence 
to enforce the observance of these Bye-Laws 

“21 Copies of these Bye-Laws shall be exhibited in a conspicuous place 
at the Stations on tlic Com]mny’s Railways, and may be obtained on appli- 
cation to the Secretary of the Company 

“ 22, The above Bye-Laws (with the exception of Bye-Law No 5) do 
not apply to small packages of percussion caps, safety cartridges, or gun- 
powder, carried by jiassengers for private use and not for sale, not exceeding 
in the whole for one j^issenger at any one time 5,000 percussion cai:>s and 
1,000 safety cartridges in number, and 3 lbs in weight of gunpowder, pro- 
vided such gunpowder is contained m a sulistantial case, bag, canister, or 
other receptacle made and closed so as to pi event the gunpowder from 
escaping 

“Notice 

“The Company hereby give notice that they are not common carriers 
of Explosives, and do not undertake the carnage of any Explosive except 
on special conditions signed by the sender thereof, or by the iierson 
delivering the same to the Company for carimgc ” 



TABLE OF PACmO AID CIAEGES FOE AJfD SFPPIEMEITTAEY COraiTIOIS OF CAERIAGE 
OF EXPLOSIVES AND OTHER DAHOEROUS GOODS. 

{/^or the Govemment Classijicatton of Explosives ^ see 132 ) 
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DANGEROUS GOODS 


COMPANIES WHICH DO NOT CARRY 
CERTAIN DANGEROUS GOODS OR CARR^ 
UNDER RESTRICTIONS. 

8 The following is a list of Companies which decline tc 
carry certain Dangerous Goods, and of the articles which the] 
so decline to carry , also of certain articles which are carriec 
by them under restnctions . — 

Company Aruclks 

East London— 

Will not carry Explosives or other Dangerous Goods 

Pumess— 

Will not carry Rubber Solution and all other Solutions partly connposLc 
of Naphtha 

Great Eastern— 

Will not carry Explosives or other Dangerous Goods by any of thei 
Steamers 

Great Western- 

Will not carry Bisulphide of Carbon 

Will not carry through the Severn Tunnel — Gunpowder or othe 
Explosive, Benzoline, Paraffin, Petroleum, or any of the Lu|uid 
included m Classes A and B of Inflammable Liquids 

Will not carry Explosives or Dangerous Goods, Compressed or LKiiiefiet 
Carbonic Acid Gas, and Rubber Solution ami all other Solution 
p irtly composed of Naphtha, by any of thur Steamers, buL Lucife 
Matches, Percussion Caps, and Safety Cartridges, when acconipaniec 
with a proj^ier declaration and properly pocked, will be convcyml a 
Owner’s risk on the deck of the Company’s Steamers bcLwcei 
Milford and Waterford 

Lancashire and Yorkshire— 

Will not carry in or upon any of the Joint Steamers between Fleetwooi 
and Belfast — Oxygen Gas, Patent Pipe Lighters, Compressed o 
Liquefied Carbonic Acid Gas, Rubber Solution and all othe 
Solutions partly composed of Naphtha, or any explosive, highl 
inflammable, or dangerous goods or goods of a dangerous nature 
except that the following ai lilies^ when sent tn proper packages^ aiu 
declared at Owner's i isk^ will be caincd on the deck of the vcssdi 
VIZ, —Bleaching Liquid, Bromine, Creosote in casks, hiuonc Acid 
Fusees, Fuse, Lucifer Matches, Nitrate of Iron, Nitric Acid 
Percussion Caps, and Safety Cartridges. 
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London and North-Western— 

Will not carry in or upon any of their Vessels between Holyhead and 
Dublin, and Holyhead and Greenore, or in or upon any of the Joint 
Steamers between Fleetwood and Beliast— Oxygen Gas, Patent Pipe 
Lighters, Compressed or Liquefied Carlxinic Acid Gas, Rubber 
Solution and all other Solutions partly composed of Naphtha, or any 
explosive, highly infiammable, or dangerous goods or goods of a 
dangerous nature, except that the following artules^ when sent tn 
proper packages and declared at Owner's t isk, will be carried on the 
deck of the vessel, viz — Bleaching Liquid, Bromine, Creosote in 
casks, Fluoric Acid, Fusees, Fuse, Lucifer Matches, Nitrate of Iron, 
Nitric Acid, Percussion Caps, and Safety Cartridges. 


London and South- Western- 

Will not carry Bisulphide of Carbon. 

Will not carry by any of their Steamers— 

Lamp Black, 

Vegetable Black, 

Compressed Oxygen Gas, nor 

Explosive or Dangerous Goods, except the following, viz — 

In casks or iron drums — 

Acetic Acid. Spirit Varnish 

Arsenic Acid Terebine or Sun Dryers 

Carbolic Acid Turpentine Varnish. 

Methylated Spirit. Turpentine 

Spirit of Wine 

Turpentine, in iron tapers, securely hooped top and bottom 
Notu — 1 he Southnn^ton Harbour Board having prohibited the landing and 
shipping of Explosives m Classes a, 4, and 5, vw , Nitrate Mixture, Nilro Com- 
pound, Chlorate Mixture^ and Fulminate, at or from any Public Quay or Landing 
Place within their jurisdiction, such Explosives cannot be accepted for through 
conveyaiico to the Isle of Wight, z’ta Southampton, and must only be acet^ted if 
consigned to Southampton ^ tiie owners to make their own arrangements for shipment 
ti) the island from some private wharf under conditions sanctioned by the Harbour 
Board Explosives in Classes i, 6, and 7, viz , Gunpowder, Ammunition, and Fire- 
works, can still be loaded or shipped at the Public Quay at Southampton, provided 
the total quantity of each landing or shipment does not exceed 10 cwts 

London, Brighton, and South Coast— 

Will not carry Bibulphide of Carbon 

( Explosive or Dangerous Goods, Compressed 
or Liquefied Carbonic Acid Gas, or 
Rubber Solution and all other Solutions 
partly composed of Naphtha 
I I^amp Black 
\^Vegetable Black 

London, Chatham, and Dover— 

Will not carry Bisulphide of Carbon. 

(’Explosive or Dangerous Goods, Compressed 
or Liquefied Carbonic Acid Gas or 
Rubber Solution and all other Solutions 
partly composed of Naphtha 
I Lamp Black 
(Vegetable Block 


Will not carry 


by any of 
their 

Steamers. 


Will not carry 


by any of 
their 

Steamers 
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London, Tilbury, and Southend— 

Will no carry Bisulphide of Carbon 

Manchester, SheflBleld, and Lmcolnshu'e — 

Will not carry by their Steameis any of the moie danytruus class of 
Explosives, such as Non-Safety Cartridj^cs, Cjunpo\\der, Roburite, 
Anibente, Oxygen Gas, Patent Pipe Liglilerb, J^olenlitc, or any 
highly inflammable or dangerous Solutions The following articles, 
when sent in projier packages, and declared at Ovuiei’s risk, will be 
earned on the deck of the Steamers, vi/ , Safety Cartriilgcs, Percussion 
Caps, Matches, Acids, Detonators, Turpentine, and Mineral Oils 
which do not give off an inflammable vapour at a temperature of less 
than 73“ Fahrenheit 

Metropolitan— 

Decline to carry all Explosives, and also Mineral Oils giving oil an 
inflammable vapour at less th.in 73*" Fahrenheit, when tested in the 
manner set forth in the Petroleum Act, 1879 


North London— 

Decline to carry all Explosives 


South Eastern- 


Will not carry Bisulphide of Carbon 

('Explosive or Dangerous Goods, Com pressed ^ 
or Liquefied Carbon le Acid Gas, or 
Rubber Solution and all other Soliilions 
partly composed of Naphtha 
I Lamp Black 
Vegetable Black 


Will not carry 


b> any of 
tlieir 

Steamers . 


Wotton Tramway— 

Will not carry Bisulphide of Carbon 


Barrow Steam Navigation- 

Goods to be earned on deck only, at Owner’s risk — 


Acids of all kinds in proper 
packages 
Bleaching Liquid 
Bromine 

Cortndges (Safety) 

Fusee Matches, properly 
labelled as such 


Inodorous Fell 

Lucifer Matclies, properly 
labelled as such 
Nitrate of Iron 
Oily Waste 

Vitriol, in carboys only 


Oils to be canned on deck or in hold, at Owner’s risk — 

Mineral Oils which do not give off an inflammable vapour at a 
temperature of less t' an 73“ Fahrenheit 

{Full pafliitdars of the natitrc of each consignment must be 
given tn the invoice, for the guidance of the Bairoio Steam 
NoTJi^aiion Company's staff ) 
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Barrow Steam NaYigation— 

Goods not to be earned under any circumstances — 


^Benzoline 
Bisulphide of Carbon 
Caitndges (Non-Safety) 
Compressed or Liquefied Car- 
bonic Acid Gas 
Ether. 

Fire-fillcd Shells 
Fireworks, or any ai tides 
composed in part of Gun- 
powder 
Fog Signals 
Grain, in bulk 
Gunpowder 
Long Lights 


*Naiihtha 

*Naphthalinc 

Percussion Caps 
* Petroleum 

*l‘hosphoriis, in cases or other- 
wise 

Port Fires. 

Qmckmatch 
"^Rock Oil 

Rubber Solution, and all other 
Solutions partly comixised of 
Naphtha 

Wood Naphtha, and all other 
goods of a similar nature 


* Giving off an tnjlammahle vapour at less than 73° Fahienheil 


Belfast Steam Ship, between Liverpool and Belfast— 

Goods not carried in any of the Company’s Steamers under any 
circumstances whatever — 


Benzoline or Gasoline 
Fire-fillcd Shells 
Gunpowder 
Long Lights 


Naphthaline 

Qmckmatch 

Naphtha 


Oity of Cork Steam Packet- 

Goods not to be earned under any circumstances — 

Any of the articles compnsed in Classes i to 7, or articles of a 
similar or like nature. 

Gas Lighting Explosives 

Any Spirit giving off inflammable vapour at less than 73" Fahr 
Bisulphide of Carbon. 

Gazogen 
Hydrogen Gas 
Nitrous Oxide Gas 
Inflammable Liquids, Class A 

Goods to be earned on deck only, at Owner’s sole risk — 

Remainder of the articles classified as Dangerous 
Safety Cartridges for the Government 

All Acids, which must be packed in exposed carboys or packages 
entirely painted in red, with a large card alxuit i foot square 
attached, with the words “Acid, on Deck,” painted thereon in 
letters about 2 inches long 
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City of Dublin Steam Packet- 


Will not carry under any circumstances — 


Acids. 

Creosote 
Esparto (loose) 
Flax (loose) 
Hay (loose) 
Hemp (loose) 
Inodorous Felt 


Naphtha 
Oily Clothing 
Paraffin 

Petroleum, or other Explosives 
Mineral Oils 

Oirtndges, or any other Danger- 
ous Goods 


Glasgow, Dublin, and Londonderry Steam Packet- 


Goods to be carried on deck only, at Owner’s nsk — 


Acids of all kinds in proper 
packages. 

Bleaching Liquid. 

Bromine 

Cartridges (Safety) 

Fusee Matches, properly 
labelled as such 


Inodorous Felt 

Lucifer Matches, properly 
laliellcd as such 
Nitrate of Iron 
Oily Waste 

Vitriol, in carboys only. 


Oils to be earned on deck or in hold, at Owner’s risk — 

Mineral Oils which do not give off an inflammable vapour at a 
temperature of less than 73“ Fahrenheit 
{Ftillparhculars of the nature of each consignment must he given 
VI the invoice, for the guidance of the Glasgow, Dnhhn, and 
Loiuiondeny Steam Packet Company's staff ) 


Goods not to be earned under any circumstances — 


Benzoline 

Bisulphide of Carbon 
Cartridges (Non-Safety). 
Compressed or Liquefied Car- 
bonic Acid Gas 
Ether 

Fire-filled Shells 
Fireworks, or any articles 
composed in part of Gun- 
powder 
Fog Signals 
Grain, in bulk 
Gunpowder 
Long Lights 


Naphtha 

Naphthabne. 

Percussion Caps, 

Petroleum. 

Phosphorus, in cases or otherwise 
Port Fires 
Quickmatch 
Rock Oil 

Rubber^ Solution, and all other 
Solutions partly composed of 
Naphtha. 

Wood Naphtha, and all other 
goods of a similar nalurc 


Lame and Stranraer Steamboat Company— 

Will not carry Compressed or Liquefied Carbonic Acid Gas by their 
Steamers. 
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SPECIAL CONSIGNMENT NOTES AND 
ADVICE NOTES. 

9 The following Special Forms of Consignment Note and 
Advice Note must always be used, and m quoting rates for 
Explosives and other Dangerous Goods it is desirable that a 
copy of the proper Form of Consignment Note should be sent 
along with the quotation 

No. 1 — Ooneignment Note for Gunpowder or other 
Explosive. 


Railway Company 

CONVEYANCE OF GUNPOWDER OR OTHER EXPLOSIVE. 

In order, as far as i^ssible, to prevent accidents arising from the 
conveyance of Gunpowder or oilier Explosive on the Railway, the Company 
decline to receive any such goods except under the provisions of the Code 

of Rye-Laws, dated 1S76, made with the sanction of the Board 

of Trade, in pursuance of the Explosives Act, 1875, the regulation of the 
Loading, Unloading, and Conveyance of Explosives on the Railways of 
the Company, copies of which Bye-Laws are exhibited at the Railway 
Stations, and may be obtained on application to the Secretary of the 
Comimny, 

The following are some of the Bye-Laws princiiially affecting the 
Consignors and Consignees of Explosives, viz. 

“2 No person shall send to the Company any consignment of Explosive, 
unless he has given to the Company forty-eight hours* pre\noiis notice in 
writing of lus intention to send such consignment, and stating the true 
name, description, and quantity of the Explosive proposed to be conveyed, 
and his own name and address, and also the name and address of the pro- 
posed consignee, and has had an intimation in writing from the Company 
that they are prciMircd to receive such consignment 

“3. Consignments of Explosive shall be sent to the Comixiny’s forward- 
ing station, and shall be received by their servants, only at such times 
during the hours of daylight, tliat is to say, between sunrise and sunset, as 
the Company may appoint, and every consignment and package containing 
any Explosive proiwsed to be conveyed on any railway of the Company 
shall immediately on the arrival thereof at the Company’s station, wharf, 
or sailway, be delivered to and be received by the Company’s servants 
aulhonsea to receive dangerous goods, and by no other person whatsoever 
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“4 No Explosive shall be loaded or unloaded on the Company’s 
premises by the consignor or consignee thereof or their servants, except 
between sunrise and sunset ” 

“13 When the stowing of Explosive m any carriage or the loading 01 
unloading of any Explosive is undertaken by any person other than the 
Company, all due precautions shall be taken by such person, by careful 
stowing and loading and unloading and otherwise, to prevent and secure 
such Explosive from being brought into contact with 01 endangered by any 
other article or substance liable to cause fire or explosion 

‘*14 In loading or unloading any Explosive, the casks and packages con- 
taining the same shall, as far as practicable, be jDassed from hand to hand, 
and not rolled upon the ground, and m no case shall any such casks or 
imckages be rolled, unless hides, cloths, or sheets ha\c been previously laid 
down on the platform or ground over which the same are to he rolled 
Caslcs or packages containing Explosive shall not lie thrown or dropped 
down, but shall be carefully deposited and stowed 

“15. No person while employed in loading, stowing m any carriage, or 
unloading any Explosive included in Classes i, 2,3,4, orS of the classi- 
fication of Explosives as classified by the said Order in Council, dated 5th 
August 1S75, shall wear boots or shoes with steel or iron nails, steel or 
iron heels, or tips of any kind, or have about his person any lucifer match, 
explosive, or means of sinking a light, and all persons emplo>cd in the 
loading, stowing, or unloading of any Explosive shall, while such loading, 
stowing, or unloading are going on, abstain from smoking 

‘*16 While the loading, unloading, or conveyance of Explosive is going 
on, all persons engaged in such loading, unloading, or conveyance shall 
oliserve all due precautions for the prevention of accidents by fire or 
explosion, and for preventing unauthonsed persons having access to the 
Explosive so being loaded, unloaded, or conveyed, and shall abstain from 
any act whatever which tends to cause fire or explosion, and is not 
reasonably necessary for the jnirpose of loading, unloading, or conveyance 
of such Explosive, or of any other article carried therewith, and for prevent- 
ing any other person from committing any such act ; and such other ixirson 
who, after being warned, commits any such act shall he deemed to commit 
a breach of these Bye-Law^s 

“17 The loading or unloading of Explosive into or out of any carnage, 
when once begun, shall be proceeded with with all due diligence until the 
same is completed. 

“18 Packages containing any Explosive must lie removed by the 
consignee from the station, wharf, or depot of the Comimny to winch they 
have been conveyed as soon as practicable, and with all due diligence after 
arrival ; and if not removed within twelve hours after arrival the jiackagCR 
and contents may be forthwith sold liy the Conijiany, or otherwise disposed 
of as they think fit ; and such packages sliall in the meantime, and until 
such removal, sale, or disposal, be completely covered over with painted 
cloth, tarpaulin, or other suitable material ” 

** 20. These Bye-Laws are supplemental to the Explosives Act, 1875 ; 
and in the event of any breach (by any act or default) of any of them, or 
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any attempt to commit such lireacli, the following penalties and consequences 
will 1)0 incurred and ensue, that is to say — 

“(i ) The Explosive in respect of which, or being in the carnage, or 
train of carnages, in respect of which, the offence is committed, 
may, unless the offence be committed by the Comimny, be 
forfeited to the Company 

“(2 ) The person committing the offence shall be liable to a penalty 
not exceeding ;^20 for each offence, and to a hirther penalty 
of ;£'io for each day during which the offence continues ; and 
the owner of the carnage, or tram of carnages in respect of 
which, or containing the Explosive in respect of which, the 
offence IS committed, the person in charge of such carnage, 
and the owner of such Explosive, shall each be halile to a 
similar penalty.” 

Subject to the piovisions of the before-mentioned Code of Bye-Laws, 
Gunpowder or other Explosive, except ordinary Fireworks, will be received 
at the Railway Station only on the forenoons of days and 

days. 

Ordinary Fireworks will be received at the Station on the forenoons of 
.. da>s 

No Gunpowder or other Explosive will be received or conveyed unless 
jilainly and fully addressed to the consignee, and unless upon the outermost 
jmekage containing the same there shall be written or printed or affixed, in 
conspicuous characters, by means of a brand, secuiely attached lal>el, or 
otherwise, the description of the inner ixickage, and the word “Explosive,” 
followed by the name of the Explosive, and the class and diMSion to which 
it belongs, together with the name and address of the owner and sender 
And further, no Gunpowder or other Explosive will be received or conveyed 
unless securely packed m strong, secure, and sufficient packages, and the 
packages are in good condition. 

If the goods be not accepted in due course by the consignee, they will, 
in the option of the Comiiany, be forthwith sold by the Company, or 
returned to the sender, who will, if they lie returned, be hound to receive 
them at once and pay all the charges incurred for carriage, back carnage, 
and rc-dcliver^' 

The Company do not undertake or incur the duties or liability of 
common carriers m respect of goods received or conveyed under this 
agreement, noi are the Company to incur any risk or responsibility in 
respect of the loading, stowage, or unloading , nor in respect of any loss 
or damage arising in or by reason of the loading, stow'oge, or unloading 
thereof ; nor arc they to be answerable for any loss or damage, actual or 
consequential, nor lor discrepincy in the delivery as to either quantity, 
niimlier, or weight, nor for the condition of any such goods, nor for over- 
carnage of the goods, nor for detention, or delay in, or m relation to, the 
conveying or delivery thereof, arising from any cause whatever other than 
proved gross neglect or fraud on the part of the Comimny^s servants 

The foregoing Regulations and Conditions, and the Bye-Laws contained 
in the above-mentioned Code of Bye-Laws, arc applicable throughout the 
entire distance over which the goods arc to be earned, and none of them 
can be altered or dispensed with by any person whomsoever 

X 
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. , Station, . 189 

The Railway Company are requested to receive and 

forward, as per address and imriiculars gnen, the goods named on the 
other side hereof, subject to the Regulations and Conditions stated alioxe, 
and the provisions of the Code of Bje-Laws above referred to, to all of 
which . hereby agree 

Stgtiatu) e of Sender 
Addiess 


PARTICULARS OF GOODS TO BE FORWARDED 


Station, 


189 


ou Description 

S o P d S Consljuioe Addross. o-n ofOoods WoIrIu 

gzh S' a and Murks. 


Cluirgea 
r lid on 


Who paj s 
thu 

Cnrrl.igc 


Tons Cwts (Jrs Llih. ^ B d 


Checked by , . Loaded by 


No. 2.— Special Advice Note of Q-unpowder or other 
Explosive. 


M 


.. Railway Company 
GOODS DEPARTMENT 

, Station, 189 


The undermentioned goods, consigned to you under special conditions 
and subject to the provisions of the Code of Bye-Laws, dated 
1876, made with the sanction of the Board of Trade in pursuance of the 
Explosives Act, 1875, for regulating the loading, unloading, and conveyance 
of Explosives on the Railways of the Company, having arrived here, please 
order their immechate removal hence, as they remain here at your sole risk ; 
and if not removed within six hours after delivery of this notice, live 
Shillings per ton per hour demurrage will be charged, and if not removed 
within a penod of twelve hours from the time of their arrival, the goods 
will be forthwith sold by the Company or otherwise disposed of 
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No delivery allowed after o’clock in Ihc evening or licfore 

o’clock in the morning 

Yoiir obedient Scr\ant, 


Railway 

I Marks | Wdjflit. kite Ihld oa Carrlaifo, Cartijjo. Total, 
T C Ors l.l»H 


liivane No, . . JVaj^n No., . , 

Wlien you send for the above goods, please send this note 


No. 3.--0onsififnment Note for Inflammable Liqmds, 
OlasB A (Vapour Inflammable under 73“) 

CoNbir-NME^N r Noie and Contract foi the can'tage of Injlammahk 
Liquids (C/rttjJ A)t which ivhcn tested m the manner set foith in the 
* ‘ Pet! oleum Act, i^7g,"^we off an inflammable vapoui at a iempei atnre 
of less than of Fahienheirs thermometer. 


. . .... 189 

The .. . Railway Company are requested to receive and 

forward the undermentioned goods from their . Station to 

the Station at . 

Doscrlptloii of 
Goodh elvIiiL' oir 

CnnsiRnco RcsUIliico inllniuiiinblo Woi^ht 

vapour nt loss 
than it I'ahr 


Tons Cwts, (Jrs Lba 


In consideration of the Comimny accepting the aliove-mentioned goods 
for carriage, as aforesaid, I, the undersigned (sender), undertake and agree— 
(l) That the said goods arc to he carried at my sole nsK, and that the 
Company arc not under any circumstances to lie liable for any loss of, or 
injury to, the said goods, nor for any delay or detention thereof arising 
from any cause whatever other than proved gross neglect or fraud on the 
part of the Company’s servants , (2) That the goods arc to be removed by 
the consignee from the station to which they arc consigned within two 
working hours after delivery to the consignee of the advice note of arrival, 
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DANGEROUS GOODS 


and that in default of such remo\al, and so long as the goods or any pari 
theicof remain on the premises of the Comiiany, the Company will Ik 
entitled to charge and recover from me Five Shillings per Ion per hour 
and for liquidated damages, and further, if not remo\ed wulim Iwelvt 
working hours after delivery of the advice note, the Coiiqiany may sell the 
goods and retain out of the proceeds of sale all the charges payable foi 
carnage, and all charges and expenses incidental to such sale, and also al 
moneys i^ayable under or by virtue of this agreement 

In ^vitness whereof I have hereunto set my hand the day and year firsi 
aliove written 


Signature of Sender 


No. 4. —Special Advice Note for Inflammable Liquids 
Glass A (Vapour Inflammable under 73") 

. Railway. 

Special Advice Note of Injtammaldc Liquids (Class A)j whuh ivhet 
tested in the manner set forth in the ** Petroleum Act, give ot 

an inflammable vapour at a teinpeiatm e of less than qf* oj FahienheiT 
thermometer. 


GOODS DEPARTMENT 

. Station, .iSq 


M 

The undermentioned goods consigned to you having arrived here, pleas* 
order their immediate removal hence, as they remain here at your sole risk 
and if not removed within two hours after delivery of this notice, Fiv* 
Shillings per ton per hour demurrage will lie charged, and if not remove! 
within twelve working hours, the goods wnll be forthwith sold by tb* 
Company 

Your obedient Ser\'ant, 


Railway 

CarrlafTo Cannt'e. TOTAL 


s il ^ R <1 


SpedMof Marks. WbIbW ^*“6 Pnid ort 
Cfoods. 

T C Qra Lbs £ s cl 


Invoice No Waggon No 

When you send for the above goods, please send this note. 



RAILWAY REGULATIONS 


325 


No. 6 —Special Oonsignment Note and Advice Note 
for Bisulphide of Carbon 

The following Special horms of Consignment Note and Advice Note 
must nlwa\s be used, and in quoting rates for Bisulphide of Carbon it is 
desirable that a copy of the proper Form of Consignment Note should be 
sent along with the quotation — 


CONSIGNMENT NOTE FOR THE CARRIAGE OP 
BISULPHIPE OF CARBON. 

The Railway Company pve notice that they will not 

airry Bisulphule of Carlion unless the following conditions are strictly com- 
plied with, an I the Contract hereinafter a|mearing is signed by the person 
or firm on whoso liehalf the Bisulphide of Carbon is sent — 

CONDIIIONS 

{a ) Each drum tendered for conveyance must be securely placed in 
wooden cradles in three sections, and protected at each end by 
wooden bars to prevent concussion during transit. 

{b ) The gross weight of each drum must not exceed 5 cwts 

{c ) The drums must lie made of wrought iron or steel of a thickness of 
not less than i of an inch for drums up to 15 inches diameter. 
For drums of large diameter the thickness must increase m 
proportion so as to allow the usual margin of safety 

(J ) The drums must have been tested by senders by hydraulic pressure 
of not less than 75 lbs to the square inch, and also re-tested 
w'henever they have shown signs of damage or deterioration 
afterwards, the test being rejicated at least once every jear 
After filling, and before being handed to the Railway Companies 
for conveyance, the drums must be tested by sender to ensure 
that there is no evaporation or leakage 

(e ) The drums must be whitened from time to time as necessary with 
a mixture of whitening and oil 

(/. ) The screw plugs by which the drums are closed must lie made of 
brass, wnth snouldera, and be fitted with wa'^hers made of lead 

{jr ) The screw plugs must be securely fastened m their places before 
the empty drums arc returned 

(/;,) When filling the drums the senders must leave an air space equal 
to ^‘flth of the capacity of each drum, so as to allow room for 
expansion of the liquid consequent upon changes of temi>erature 
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In consideration of the . . Railway Company consenting to 

carry the Bisulphide of Carbon which may be delivered to them for carnage 
on my behalf, 1 hereby undertake and agree — 

I That the above Conditions shall be in all respects coiiiidied with in 
regard to all such Bisulphide of Carbon 

2. That the Comimny shall not be liable for any loss of or delay or 
injury to such Bisulphide of Carbon, unless such loss, delay, or injury is 
proved to have been caused by the wilful misconduct of the Company’s 
servants. 

3. That I will indemnify the Company against all claims for injury to 
person or property arising directly or indirectly from the innammablc or 
CKplosive qualities of such Bisulphide of Carbon, an I will \tsiy reasonable 
compensation for all injury to their servants and damage to their property 
so arising 

4 That the goods arc to be removed by the consignee from the station 
to which they aie consigned within two working hours afler delivery to the 
consignee of the advice note of arnval, and that in default of such rLiiioval, 
and so long ns the goods or any pail thereof remain on the premises of the 
Comimny, the Company will be entitled to lecover and charge from me 
Five Shillings per ton per hour tis and for licpiidated damages, and further, 
if not removed within twelve working hours after delivery of the advice 
note, the Company may destroy or dispose of the goods os they think 
expedient for preventing danger, or may sell the goods and retain out of 
the proceeds of sale all the charges payable for carnage, and all chaigcs 
and expenses incidental to such destruction, disposal, or sale, and also all 
luoneys payable under or by virtue of this agreement 

5 That the above Conditions and Contract shall apjdy not only to the 

Railway Company but to any other Company or person 
in whose custody such Bisulphide of Carbon may be during transit, or m 
pursuanee of the contract to carry or m any way ineidental thereto 

tiiQnatine of Suider , 

Address .... 


No. 6.— Special Advice Not© for Bisulphide of Carbon 

. . . .Railway 


M 


GOODS DEl’ARTMENT. 

SlATION 189 


The undermentioned goods consigned to you liaviiig arrived here, 
please order their immediate removal hence, as they remain here at your 
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sole risk , and on behalf of tlie Company I hereby give you notice that if 
the same are not removed within two hours after delivery of this notice, 
Five Shillings per ion per hour ns and for liquidated damages will be 
charged, and if not removed within twelve working hours after the delivery 
of this note, the goods may be forthwith destroyed or dismscd of as 
thought expedient for preventing danger, or sold Iw the Company in 
pursuance of the special conditions und r which this Company undertake 
to carry Bisulphide of Carbon 

Your obedient Servant, 


Railway 

Simck^uf Marks. \Vi.l«lit Ritu l»akl on Carrlnuo CartnRo Total 

l.DlldS 

1 (. Ijrs Lbs ;fB.d 


Invoitc No . IVa^n No, 

When you send for the aliove goods, please send this note 


No. 7 — Oonsignment Note for Inflammable Liquids, 
Class B (Vapour Inflammable between 73“ and 160“) 


Pro No. , . 

Railway 

CONSIGNMENT NOTE FOR INFLAMMABLE LIQUIDS, 
CLASS B 

Penalty fo> Fake Dejcla^ation^ £20 [Railway Clauses Act ^ 8 Vicl 
c 20, Cl. 105 ) 


. . . Station 189 

The. Railway Company are requested to receive and 

forward, as per address and particulars on this note, the uDdermenlioned 
jiackagcs containing Inllaminable Liquids (Class B), which, hereby 
declare, w ill not give off inflammable vapour at a less temperature than 73“ 
FaJirenheit, when tested in the manner set forth in tlie Petroleum Act, 
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1879 i but which will give off an inflammable vapour at a teinperature from 
73“ to 150" Fahrenheit 

Sender 

Address 


oS oJ5 Doscrlptinii I 

SoE Conslffnco. AddrcbS oa ofCuuds Wultrlit 

BSCh Zb and Marks 


ni,irj,a«i 
I'ntil (tn 


Wlio isiyfil 
lh(] 

Ciirriii't. 


Toiih Lwih fjr; I bs, ^ ‘h d 


No. 8.~Oonsigninent Note for Mineral Oils (Vapour 
not Inflammable at less than 1501 

Pro No . 


UaIT WAY 


CONSIGNMENT NOTE FOR MINERAL OILS. 

Penalty for False Dcclatation, £20 {Pathcfay C/twsc^ Atl, 8 Put 
c 20, Cl 105.) 


SlAlION, . ..189 


The Railway Company arc rwjuestetl to icccivo aiul 

forward, as per address and particulars on tluH note, the under men tinned 
IHLckages containing Mineral Oils, which, . hereby duLliue, will not give 
off inflammable vaiK»ur at a less temperature than 150° Fahrenheit. 


Sender 

Addtess 


ojfi IliThcrlplIon 

QdP og Cunsl^riico Aildrofls o£ DrOtMida WuIkIu 

cZj-IZp will Murks, 


I'.iid nil 


tliu ‘ 
Carriage. 
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No. 9 — Oonsignment Note for Dangerous or Corrosive 
Ghemioals, Matches, and similar Dangerous Goods. 

Railway Company 

CONVEYANCE OF DANGEROUS GOODS 

(01 HER THAN liOODS SUBJECT TO THE EXPLOSIVES ACT, 1875) 

In order, as far as possilde, to prevent accidents arising from the con- 
veyance of Corrosive Acids, Lucifer Matches, Fusees, and similar Dangerous 
Goods, on the Railway, the Company decline to receive or convey any such 
goods except under the following Regulations and Conditions . — 

1 Acids and all other dangerous goods (except Explosives as above 

referred to, and except those mentioned below) will be received at the 
Railway Station only on the forenoons of . days and days 

2 I* usees, Gas-lighting Explosive, and Lucifer and other Matches, will 
be received at the Stations on tlie forenoons of . days 

3 No goods of the class above mentioned will be received or conveyed 
unless plainly and fully addressed to the consignee, and the name of the 
contents of each ixickage and the description of the inner package be 
written or printed in conspicuous characters on the outside of the oiiter- 
mo'.t package containing the same j and unless securely packed in strong, 
secure, and sufficient iiackages, and the packages be in good condition 
The Company will not allow any such goods to remain on their premises 
longer than is absolutely necessary ; and if they l3e not accepted in due 
roiirsc by the consignee, they will, in the option of the Company, be forth- 
with sold by the Company or returned to the sender, who will, if they be 
returned, be bound to receive them at once and pay all the charges 
incurred for carriage, back carriage, and re-delivery 

4 The Comimny do not undertake or incur the liability or duties of 
common earners in respect of goods received or conveyed under this 
Agreement, nor are the Company to incur any nsk or responsibility m 
respect of the loading, stowage, or unloading , nor in respect of any loss 
or damage arising in or by reason of the loading, stowage, or unloading 
thereof, nor are they to be answerable for any loss or damage, actual or 
consequential, nor for discrepancy in the delivery os to cither Quantity, 
number, or weight, nor for the condition of any such goods, nor for over- 
carnage of the goods, nor for detention or delay m, or in relation to, the 
conveymg or delivery thereof, except upon proof of gross neglect or fraud 
on the part of the Company’s servants 

5 Senders of dangerous goods omilling to give notice in wnling of the 
contents of packages containing such goods are liable to a penalty of j^20 

6 Tlicse Regulations and Conditions are ajiplicable throughout the 
enliic distance over winch the goods are to be earned, and none of them 
can be altered or dispensed with liy any i^erson whomsoever 
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. Station, 189 

The Railway Company are requested to receive and 

forward, as per address and particulars on this note, the undermentioned 
goods, on the Regulations and Conditions stated above, to all of which 
. hereby agree 

Sender 

Address . . . 


3*3^ oj oj Description 

tioP oP Consignee Address, of Goods Weight 

||nnd Marks. 


Charges 
Pild on 


Who pays 
tlie 

Cnrringc. 


Tons Cwts. Qrs 1 bs. ^ s. d 


Checked by 


Loaded by 


No 10 —Special Advice Note of Dangerous or Corrosive 
Chemicals, Matches, and similar Dangerous Goods. 

. , Railway Com tan v 

GOODS DEPARTMENT 

. . SlATION, ... 189 

M . 


The undermentioned goods, consigned to you under siHJcial 
conditions, hnMng arnved here, please order Lhcir immediate reino\al 
hence, as they rcninm here at your sole nsk , and if not rcmo\ed within 
two hours after delivery of this notice, hive Shillings jier ton per hour 
demurrage will he charged, and if not removed within a further period of 
twelve hours, the goods will be forthwith sold by the Comimny or returned 
to cunbignor 


Your olxidicnt Servant, 


Mailway^ 
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^t*w**^*^ jMnrka Wcliflit. Rato Paid on Cnrrint'u CarliK< lOlAL 
T C Qrs Ll>s ;£ i> d, b d jC B, d 


Invoice No , , , IVa^gon No 

When you send for the above goods, please send this note 


No. 11.— Oonsignment Note and Contract for the 
Carnage of Oily Rags, Oily Waste, and Oily Mill 
Sweepings, Oily Paper, Oily Canvas, Oily Cap 
Peaks, Oily Canvas Clothing, Oily Sponge 
Cloths, and Carbomo Manifold Paper. 


. , . 189 

The . , Railway Company aie requested to receive anil 

forward the undermentioned goods from their station to the 

btaliun at . , . 


Who 

Coitbiifneu Rtbidcnco. Dcscripdun Wolglit. pujTuir 

rititfL 


Tunii CwU. ijrti 1 bb 


In consideration of the Conqmny acceptmg the above-mentioned goods 
for carnage, as aforesaid, I, the undersigned (sender), undertake and 
agree— (i) That the goods ore to be carried at my sole risk, and that the 
Company are not, under any circumstances, to be liable for any loss of, or 
injury to, the said goods, nor for any delay or detention thereof arising 
from any cause whatever, other than proved gross neglect or fraud on the 
part of the Company’s servants , (2) That the goods are to be removed by 
the consignee from the station to which they are consigned within twenty- 
four hours after delivery to the consignee of the advice note of arrival, and 
that in default of such removal the Company may deposit the goods on any 
public wharf or place of deposit at my expense, or sell the same, and retain 
out of die proceeds of such sale all the charges jjayable for carnage, and all 
charges and expenses incidental to such sale 

In witness whereof I have hereunto set my hand the day and year first 
above written 

Si^naiurc of Sender ...... 
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No. 12 .— Special Advice Note of O1I7 Rags, Oily Waste, 
Oily Mill Sweepings, Oily Paper, Oily Canvas, Oily 
Cap Peaks, Oily Canvas Clotlung, Oily Sponge 
Cloths, Carbonic Manifold Paper, and Compressed 
Gases. 


M 


Railway Company 

GOODS DEPARTMENT 

Station, 189 


The undermentioned goods, consigned to you under special 
conditions, Imving arnvccl here, please order their immediate removal hence, 
ns they remain here at your sole nsk , and if not removed within twenty- 
four houi s ader delivery of this notice, the goods will be removed from the 
Coinimny’s premises at your expense, or sold 

Your obedient Servant, 


Railway 


I Mirks Wuliilit RUl 
T C yra IJis 


Paid on. Carrln|;o Cartngu ioiAL 


jC s d. i, h lU £ h i\ 


Invoue No, Waj^n No , 

When you send for the above goods, please send this note 


No. 13 .— Consignment Note for the Carnage of 
Compressed Ga.ses. 


Railway Company. 

In order, as far os possible, to pre\ent accidents arising from the con- 
veyance of compressed gases on the railway, the Company only receive or 
convey such goods under the following Regulations and Conditions • — 

I, The traffic will not be receded or conveyed unless securely enclosed 
in cylmders of wrought iron or of mild steel of the best quality, containing 
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not more than o 25 per cent of carbon, thoroiiglily annealed after in 
ficUire, of sufficient strength and efficiently tested, and the q^hr 
securely protected by one of the following desciiptions of picking 

[a ) Cylinder encased in closely plaited hemp 

(i6.) Cylinder fixed in ordinary wooden box without lid, but with 
handle 

{c ) Cylinder loose in ordinary wooden liox, with lid secured by st 

(d ) Cylinder efficiently protected by closely woven wicker-work 
valve of the cylinder not to project beyond the wicker-work 

2 The Company do not undertake or incur the liability or d 
of common carriers in respect of goods received or conveyed under 
agreement, nor arc the Company to incur any risk or responsibilit 
respect of same. 

3 In respect of any ^oods bookctl through by them or their agent' 
conveyance, |iartly by railway and partly by sea, or jmrtly by canal 
partly by sen, the Company shall be exempted from liability for any 
damage, or delay which may arise during the carnage of any such good 
sen, from the act of God, the Queen’s enemies, fire, accidents from inachir 
boilers, and steam, and all and every other dangers and accidents ol 
seas, rivers, and naMgalion, of whatever nature and kind soever, in 
same manner as if the Comimny had signed and delivered to the consi 
a bill of lading containing such condition 

4 The transit shall in no case extend beyond («) the time when g 
carted by the Company are unloaded or tendered at the address to w 
they arc consigned ; or (^) the expiration of twenty- four hours after n 
of arrival of the goods, posted by the Company, is due for delivery Ic 
consignee in the ordinary course of post, or notice of arrival is given to 
personally or delivered at bus address 

5 After the termination of the transit, os defined in Condition 4 
Company will henceforth, and subject to these conditions, hold the g 
as warehousemen, subject to the usual charges 

6 All goods delivered to the Comiiany will be received and hcl 
them subject to a ben for money due to them for the carriage of, and ( 
charges upon, such goods, and also to a general lien for any other me 
due to them from llie owners of such goods upon any account, and m 
an)i such hen is not satisfied within a reasonafilc tune from the date 
which the Company first gave notice to the owners of the goods o 
exercise of the same, the goods may lie sold by the Comixiny by auctic 
otherwise, and the proceeds of sale applied to the satisfaction of every 
lien and exiienscs 

7 In respect of goods consigned to places beyond the limits o 
Company’s free delivery, the responsibility of the Company will cease ' 
such goods have been delivered over to another earner in the usual ci 
for delivery 

8 In all cases where the Company’s charges are not prepaid, the t 
arc accepted for carnage only upon the condition that the sendci rcr 
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liflhle for the payment of the amount clue to the Company for the carnage 
of such goods, without prejudice to the Company’s nghts, if any, against 
the consignee or any other person 

Senders of dangerous goods omitting to give notice in writing of the 
actual contents of jiackages containing such, are liable to a penalty of £20 

... . . Station, . . . . .189 

The . Railway Company are requested to receive and 

forward by goods tram, as per address and particulars on this note, the 
undermentioned goods, under the Regulations and Conditions named 
herein, to all of which hereby agree hereby certify that the consign- 
ment compiles u ith the conditions that the cylinder or cylinders must be of 
wrought iron or of mild steel of the best quality, containing not more than 
o 25 per cent, of carbon, thoroughly annealed after manufacture, of sufficient 
strength, and efficiently tested 

Signature of Semier 
Adtircss 


S oj o S Doscilptinn 

&oP qS Consignee Address qS ofOondti Weight. 

r E and Marks. 


Clnrgcs 
I’ald oil 


Who pays 
tlio 

Corringo 


Tons Cwts. Qrs Lbs b d- 


Checked by . Loaded by 


TO Description of the Government Cylinders for 
Conveyance of Ammunition by Raii.way, referred 
TO IN Regulations 3 and 7 

Half Barrel 

The general dimensions of the cylinder are to be in conformity with 
Drawing No 1294, ^ {This drawing rn ihc custody of the Railway 
Clearing House ) 
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The iKJcly of the cylinder is to be made of Best Best StnflTordshirc Iron, 
No I5BWG,I78 inches in length (inside), and 14 5 inches internal 
diameter 

The bottom and cover are to be made of gun metal, 16 9 inches 
external diameter, and riveted to the body by eighteen copper rivets 

The top of the cylinder has an angular gun metal ring, 16 9 inches 
diameter, with six small grooves on the surface, their object being to allow 
a leather washer (used in making an air-tight joint between the top ring 
and cover) to be jammed into them, and thus forming a more perfect joint 
The cover is to have small grooves as descnl^ed for ring 
The leathci washer is laid on the top ring and the cover placed over it, 
and secured by four square-headed screws, 5 inch in diameter 

The iron cylinder and screws arc to be tinned all over pre\ious to 
securing the gun metal bottom and top angular ring to it. (The gun metal 
does not retiuirc tinning ) 

When finished, the cylinder is to receive a coating of Brunswick black 
in tlie intenor, and two cants of dark green paint on the exterior 

Quarier Barrel 

The general dimensions of the cylinder are to be in conformity with 
Drawing No 1295, { 7 'his drawing is tn the custody of the Railway 
Cka) ing House ) 

The liody of the cylinder is to be made of Best Best Staffordshire Iron, 
No 15 B W G , 14 8 inches in length (inside) and 12 5 inchcsi nlernal 
diameter 

The liottom and cover arc to be made of gun metal, 14 6 inches external 
diameter, and riveted to the body by eighteen copper nvets 

The top of the cylinder has an angular gun metal ring, 14.6 inches 
diameter, with five small grooves on the surface, their object being to allow 
a leather washer (used m making an air-tight joint between the top ring 
and cover) to be jammed into them, and thus forming a more perfect joint 
The co\ er is to have small grooves as descrilied for nng 
The leather washer is to be laid on the top nng and the cover placed 
over It, and secured by three square-headed screws 5 inch in diameter 
The iron cylinder and the screws arc to lie tinned all over previous to 
securing the gun metal bottom and top angular nng to it. (The gun metal 
does not require tinning ) 

•Wlicn finished, the cylinder is to receive a coating of Brunswick black 
in the interior, an<l two coals of dork green imint on the exterior 


I)i-.scRiPTiON OF Government Safety Case, with Circular 
Ends, i-or Conveyance of Gunpowder by Railway 

For “Case Meiat Lined Whole.” 

1 he material an<l dimensions of the safety case to be as follows • — 

The body of the case to be made of the Best Best Stafifordshirc Iron, 
No 15 B W G. Length 21^ inches, width 17} inches, depth 18^ mclies 
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(internal mcaqurement), ihe body to be tinned both inside and outside, the 
joints to be mitred 

All rivets to be of the best wrought copper, pitched alxiut 2J inches 
from centre to centre, to be countersunk inside, and flush with the body 
The ends of the case to be circular and made of tough R.C D bronze, 
the outside diameter at rims 294 inches, inches wide and ^ inch thick 
at the centre, the webs to be f inch thick, and to ha\e perforations to 
increase elasticity and lightness without diminishing strength 

The ends to be nveted to the body with 36 rivets in each, one end to 
have an opening for the Iid equal to the outside dimensions of the Ixidy at 
one end. The Iid to be of the same descnption of material as the ends, 
and secured to the open end with twehe Delta metal IkjUs i inch by 4 inch 
with hexagon heads The joint to be I inch wide, and to be smoothly and 
evenly finished — to have a leather vosber in one piece, without a joining, 
properly fitted so as to form an air-tight joint 

The outside comers of the body to be strengthened by angular pieces 
ij inch wide by inch thick, made of the same descnption of material as 
the ends, and riveied to the body and flanges of each end with nvets. 

The corners inside the body after riveting to be tinned The case to 
be painted with one coat of Brunswick black inside, and two coats of 
whatever coloured paint is decided upon outside 


Description by Messrs Curtiss & Harvey, of Two 
Metallic Packages used by them for the Con- 
veyance OF Gunpowder by Railway by Ordinary 
Goods Train, referred to in Regulaiions 3 and 7. 


[Pattern Cylinders of Messis Curtiss dr* Harvey's^ as described hereunder^ 
are in the custody of ihe Railway Clearing House ) 

A metallic cylinder of the same shape or form os the present Government 
Laboratory pattern 

The liottom, top ring or flange, and head, made of gun metal about 
J inch thick. 

The body of hard rolled brass. No, 18 Birmingham Wire Gauge, and 
the whole strongly nveted together ivith copper nvets, and the stfams 
afterwards filled up with solder, making the package air-tight 

A leather washer is placed between the top ring or flange (to which the 
liody IS riveted) and the head, and the latter is then fastened by four 
copper or brass countersunk screws, making a tight joint 

Outside diameter of head is 16 inches 
Inside diameter of cylinder is 144 inches 
Height of small cylinder is 144 inches 
Pleight of long cylinder is 25^ inches 

The long cj’hnder has a strengthening ring of gun metal strongly riveted 
on the outside of body midway iStwccn top and bottom 
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Description iiy ihe New Sedgwick Gunpowder Company 
OF Two Metallic Packages used by them for Con- 
veyance of Gunpowder by Railway, rei* erred lo 
in Regula'iions 3 and 7 

Quarter or 25 uis Cylinder 

The boUoin and top covers are made of l)ra.ss al>out i inch thick. 

The body of Munt/’s metal, No 20 wire gauge, and the whole strongly 
riveted together with cupper rivets, and the seams afterwards filled with 
solder, making the cylintfer air-tight. 

A leather washer is placed between the top flange (to which the liody is 
riveted) and the cover, and the latter is then fastened by four brass counter- 
sunk sciews, making a tight joint 

Outside diameter of head is 12 J inches 
Inside diameter of cylinder is loj inches 
Height of cylinder is 15 inches 

Whoie or ioo IBS Cylinder 

T he Ijoltom and top eovers are made of brass alxiut ^ inch thick 

The Unly of Muntz’s, No 18 wire gauge, and the whole strongly riveted 
together with copper rivets, and the seams afterwards filled up with solder, 
making the cylinder air-tight 

A leather washer is placed between the top flange (to which the body is 
riveted) and the cover, and the latter is then fastened by four brass counter- 
sunk screws, making a tight joint. 

Outside diameter of head about iSJ inches 
Inside diameter of cylinder about 16J inches 
Height of cylinder aliout 22J inches 

The cylinder has a strengthening ring or band of Muntz’s metal strongly 
riveted on the outside of body midway between top and bottom 
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English Weights and Measures. 

AvoiJtnupoib 



(jlTllIl ‘ 

Dr.ichin 1 
Ounce 
[ I’oiiiul 
(,)iuirtLr 
Cwt 

I Ton I 


Gmiiit) 


27 34 
437 5 
7,000 

196.000 

784.000 
15,680,000 


Dmcliinb I 

1 Ounces. 

1 Lbs 

Qrs 

Cwls, 

Ions 


1 . 





256 

i 16 

I 




7.168 

448 

28 

I 



28,672 

1.792 

112 

4 

I 


S 73.440 

35,840 

2,240 

80 

20 1 

I 


Troy Weight 


Graim* Dwtb Ounces Lb 


Grain 

Pennyweight 

Ounee 

Pound 


1 

24 I 

480 20 I 

5,760 240 12 I 


I gallon 
I pint 

I fluid ounce 
1 hire 

1 cuIjic centimetre 
I cubic inch 


277 276 cubic inches 

34 6S9 >. 

I 7329 » 

61 0270s „ 

O 06102705 cubic inches 
16 386176 cubic centimetres 
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I cubic inch of distilled water m air at 62° F = 252 336 grains 
I cubic inch ,, ,, in vacno at 62” F =252 645 grains 

I minim is the volume of o 91 grain of water. 

I fluid drachm „ of 54 68 grains of water 

I fluid ounce ,, of 437 5 grains of water 

I gallon IS the ,, of 10 pounds or 70,000 grains of water 


Weights and Measures of the British Pharmaoopceia 
of 1867 
Weights 

I gram, gr 

I ounce, oz = 437 5 grains 
I pounds 16 ozs =7,000 ,, 

Measures of Capacity 
1 minim, min 

I fluid drachm, fl drm =60 minims 
I fluid ounce, fl oz. =8 fluid draclims 
I pint, O =20 fluid ounces 

I gallon, C =8 pints 

Measures of Length 
I line = ^ inch 

I inch = — seconds — pendulum 

39 1393 
12 inches = I foot 
36 ,, = 3 feet=iyard 

Weights and Measures of the Metrical System 

Weights 

I nulhgram = .001 grm 
I centigram = .01 ,, 

1 decigram =0 i „ ^ 

I gnn = weight of a cubic centimetre of water at 4“ C 
I decagram = 10 grms 

I hectogram = 100 ,, 

I kilogram =1,000 ,, 

Measures of Capacity 
I millilitre = i cubic centimetre of water at 4“ C 
I centihtre = 10 cubic centimetres 

I decilitre = 100 „ ,, 

I litre =1,000 „ „ 
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Mrasitres or Lenotii 
I millimetre = 001 metre 
I centimetre = 01 ,, 

I decimetre =01 ,, 

I metre =the ten millionth part of a quarter of the earth’s 
meridian (nearly) 


Tables for Conversion of Metrical and Hngrhah 
Measures. 

A LENGTH 

MhiRicAi TO English English to Metrical 


(i) Millimetres to 
Inches 

(a) Metres to Feet 

(3) Inches to Milli- 
metres 

(4) Feet to Metros 

1=003937079 

I = 3 2808992 

I = 25 39954 

1=030479449 

2 = 0 07874158 

2=6 5617984 

2 = 50 79908 

2 = 0 6095889S 

3=0 11811237 

3= 98426976 

3= 76 19862 

3=091438347 

4=0 15748316 

4=13 1235968 

4= loi 59816 

4=1 21917796 

5=0 19685395 

5 = 16 4044960 

5 = 126 99770 

5=1 5239724s 

6=0 23622474 

6 = 19 6S53952 

6=152 39724 

6 = 1 82876694 

7=0 27559553 

7 = 22 9662944 

7=177 79678 

7=2 13356143 

8=0 31496632 

8 = 26 2471936 

8 = 203 19632 

8=2 43835593 

9=035433711 

9 = 29 5280928 

9 = 228 59586 

9=2 74315041 


i?. CAPACITY 

Metrical to English 


(i) Cubic CentimctreR 
• to Cubic Inches 


1=0 06102705 
2 = 0 1 22054 10 
3=0 1S308115 
4=0 24410820 

5=030513525 

6=0 36616230 
7=042718935 
8=0 48821640 

9=0 5*924345 


(2) Litres to Fluid 
Ounces 


1= 35'2I5468 

2= 70430936 

3 = 105 646404 
4=140 861872 
5=176 077340 
6 = 211 292808 
7=246 50S276 

8=281 723744 

9=316 939212 


(3) Litres to Pints 


1= 1.7607734 
2= 35215468 
3= 5.2823202 
4= 7.0430936 
5=8 803S670 

6 = 10 5646404 

7 = 123254138 

8 = 14.0861872 

9 = 15 8469606 


(4) Litres to Gallons 


1=0 2200966S 
2=044019336 
3=0 6(k>29004 

4 = 0 S803S672 

5 = 1 1004S340 

6 = 1 32058^8 

7 = 1 54067676 

8 = 1.76077344 
9=1 98087012 
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English to Metric at 


(t) Cubic Inches to 
Cubic Centimetres 


(a) Fluid Ounces to 
Cubic Centimetres 


(3) Pints to Litres 


(4) Gallons to Litres 


1= 16386176 1= 28396612 

2= 32.772352 2= 56793224 

3= 49.158528 3 = 189856 

4= 65544704 4=113586448 

5= 81 930880 5 = 141 983060 

6= 98317056 6 = 170379672 

7 = 114 703232 7 = 198.776284 

8 = 131 089408 8 = 227 172896 

9=M7 475584 9 = 255 569608 


1=0 567932 1= 4-543458 

2=1 135864 2= 9086916 

3=1 703796 3 = 13 630374 

4 = 2 271728 4 = 18 173832 

5 = 2 839660 5 = 22 717290 

6 = 3 407592 6 = 27 270748 

7 = 3975524 7 = 31804206 

8 = 4 543456 8 = 36 347664 

9 = 5111388 9 = 40891122 


C WEIGHT 

Metrical 10 English 


I 

(i) Grammes to Grains. 


(a) Kilogrammes to 
Ounces 


(3) Kilogrammes to 
Pounds 


1= 154323488 1= 3527394 1= 220462 

2 = 30 8646976 2 = 70, 54788 2=4 40924 

3= 462970464 3 = 105.82182 3= 661386 

4= 61,7293952 4=14109576 4= 881848 

5=77.1617440 5 = 17636970 5 = 1102310 

6= 925940928 6 = 21164364 6=1322772 

7 = 1080264416 7 = 24691758 7 = 1543234 

8=1234587904 8 = 28219152 8 = 1763696 

9=1388911392 9 = 31746546 9 = 1984158 


English to Metrical 


(i) Grams to (a) Ounces to (3) Pounds to (4) Hundredweights 

Grammes. Grammes. Kilogrammes, to Kilogrammes • 


I =0 0647989 I = 28 34954 

2=0.1295978 2= 5669908 

3 = 01943967 3= 8504862 

4=02591956 4=it3 39816 

5=03239945 5=141 74770 

6=0 3887934 6=17009724 

7=04535923 7=19844678 

8=05183912 8=22679632 

9=0 5831901 9 = 255 14586 


= 0 45359265 I = 50 802376S 

= 090718530 2 = 1016047536 

= i 36077795 3=152 4071304 

,= 181437060 4=2032095072 

= 226796325 5=2540118840 

1 = 2 72155590 6 = 304 814260S 

= 3 17514855 7=355 6166376 

1=3 62874120 8=406,4190144 

(=408233385 9=4572213912 
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Hydrometer Tables. 

DFNsiriEs Corresponding to Drgrfps of BAUMit’s Hydrometer 
I'OR Li<)uii)s Heavier than Waier 


B 

Density 

"B 

Density 

" B 

Density 

“ R 

Densit) 

o 

I OOO 

19 

I 152 

3S 

I 357 

57 

1.652 

1 

I 007 

20 

I l6[ 

39 

I 370 

58 

I 671 

2 

I 014 

21 

I 171 

40 

1-383 

59 

I 691 

3 

1 022 

22 

I 180 

41 

« 397 

60 

I 71I 

4 

I 029 

23 

I 190 

42 

I 410 

61 

I 732 

5 

I 036 

24 

I 199 

43 

I 424 

62 

I 753 

6 

I 044 

25 

I 210 

44 

I 438 

63 

I 774 

7 

I 052 

26 

I 221 

45 

I 453 

64 

1.796 

S 

I 060 

27 

I 231 

46 

I 468 

65 

I S19 

9 

1 067 

2S 

1 242 

47 

1 483 

66 

I 846 

10 

I 075 

29 

I 253 

48 

1 498 

67 

I 872 

II 

1 083 

30 

I 264 

49 

1 514 

68 

1 897 

12 

I 091 

31 

I 275 

1 50 

1 S 30 

69 

I 921 

13 

I 100 

32 

I 286 

' 51 

I 546 

70 

I 946 

14 

i.ioS 

33 

I 297 

52 

1 563 

71 

I 974 

15 

I 116 

34 

I 309 

53 

1.580 

1 72 

2 000 

i6 

I 125 

35 

I 320 

54 

I 597 

' 73 

2 031 

17 

I 134 

36 

I 332 

55 

I 615 

! 74 

2059 

i8 

I 143 

37 

I 345 

56 

1 634 

1 


Dl NSIllFS CORRRSPONDING TO BaUMIl’s HYDROMETER TOR LIQUIDS 
Ligti TER THAN Water (Franco ur ) 


" B 

Density 

” l \ 

Density 

B 

Density' 

" n 

Density 

10 

I 000 

23 

0 918 

36 

0 849 

49 

0789 ; 

n 

0.993 

24 

0913 

37 

0.844 

50 

0 78s 

•12 

0 986 

25 

0 907 

38 

0839 

51 

0781 

n 

0 9S0 

26 

0.901 

39 

0834 

52 

0777 1 

14 

0973 

27 

0 896 

40 

0.830 

53 

0773 1 

15 

0967 

28 

0 890 

1 41 

0 825 

54 

0 768 ' 

16 

0 960 

29 

0885 

42 

O.S20 

55 

0764 , 

»7 

0954 

30 

0 880 

43 

0 S16 

56 

0 760 

iS 1 

0 948 

31 

0874 

44 

0 Sii 

57 

0757 1 

19 1 

0 942 

32 

0 869 

45 

0 807 

58 

0753 1 

20 

0936 , 

33 

0 S64 

46 

0 802 

59 

0749 

21 

0930 1 

34 

0859 

47 

1 0 798 

60 

0 745 

22 

0924 

35 

0 854 

1 48 

0794 




I 
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RGREES ON TWADDI E’S HvdROMETRR WITH HIE CORRESPONDING 

Densities 


Tw 

Density 

*Tw 

1 

Density , 

1 

'’Tw 

Density 

"Tw 

Densit> 

I 

I 005 

8 

~l 

I 040 

15 

I 075 

22 

I HO 

2 

I 010 

9 

I 04s 1 

16 

I 080 

23 

I.IIS 

3 

I 015 

10 

I 050 

17 

I 085 

24 

I 120 

4 

I 020 

n 

1055 ' 

18 

I 090 

25 

1. 125 

5 

I 025 

12 

I 060 

19 

1.095 

26 

I 130 

6 

I 030 

13 

I 065 

20 

I 100 

27 

I 13s 

7 

103s 

14 

I 070 

21 

I 105 

28 

1.140 


Degrees Twaddle are converted into the corresponding specific gravities 
multiplying them by 5 and adding 1,000 


Comparison of Thermometers 

Conversion of Thermomrier Degrees 

C to ° R — Multiply by 4 and divide by 5 
“ C to ° F — Multiply by 9, divide by 5, then add 32 
R to ° C —Multiply by 5 and dnidc by 4 
° R to ° F — Multiply by 9, divide by 4, then add 32 
” F to " R —First subtract 32, then multiply by 4, and divide by 9 
“ F to “ C — First subtract 32, then multiply by 5, and divide by 9 


Symbols and Atomic Weights of the Elements 


Llement 

Symbol 

Atomic 

Weight 

Observer 

uminium 

A 1 

27.02 

Mallet 

itimony 

Sb 

120 00 

Schneider, Cooke 

seme 

As 

75 IS 

Kessler. 

jnum 

Ba 

136 84 

Mangnac 

smuth 

Bi 

210 00 

Dumas 

iron 

B 

11 04 

Ber/elius, 

omine 

Br 

79 76 

Stas 

dmium 

Cd 

1 12 04 

Lenssen 

^sium 

Cs 

13300 

Bunsen 

Iciuin 

Ca 

39 90 

Erdmann. 

rbon 

C 

II 97 

Dumas, Liebig 

num 

Ce 

138 24 

Rammelsbcrg 

lorine . 

Cl 

35 37 

Stas. 
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Element 

Symbol 

Atomic 

Weight 

Observer 

Chrnmium 

Cr 

52 oS 

Siewart 

G)l)alt 

Co 

5S 74 

Russell 

Copixir 

. Cu 

63 12 

Millon and Commnille 

Didymium 

D 

14244 

Hermann 

Erbium 

E 

16S 90 

Bahr and Bunsen 

Fluorine 

F 

18 96 

Luca, Louyet 

Gallium 

. Ga 

69 80 

Lccoq de Boisbaiidran 

Gliicmum 

Gl 

9.30 

Awdejew, Klatzo 

Gold 

Au 

196 71 

Berzelius 

Hydrogen 

II 

I 00 

Diilong and Berzelius 

Indium 

In 

II3 40 

Winkler, Bunsen 

Iodine 

I 

126 54 

Stas. 

Indium 

Ir 

196 87 

Berzelius 

Iron 

he 

56 00 

Dumas 

Lanthanum 

La 

139 33 

Hennann 

Lend 

Ph 

206 40 

Stas 

Lithium 

Li 

7.00 

Stas 

Magnesium 

Mg 

23 94 

Duiiios 

Manganese 

Mn 

5404 

Schneider. 

Mercury 

Hg 

200 00 

Erdmann 

MolylKlcniim 

Mo 

96 00 

Dumas, Debraj 

Nickel 

Ni 

5874 

Russell 

Niol )ium 

Nl) 

9400 

Mnngnac 

Nitrogen . 

N 

14 01 

Stas. 

Osmium 

Os 

19903 

Berzelius 

Oxygen 

O 

IS 96 


Palladium 

Pd 

106 57 

Berzelius 

Phosphorus 

P 

3096 

Schrotter 

Platinum 

Pt 

194 38 

Seubert 

Pota-ssium 

K 

3904 

Stas. 

Rhodium , 

Rh 

104 2[ 

Berzelius. 

Rubidium 

Rb 

8540 

Bunsen, Piccard 

Ruthenium 

Ru 

104 40 

Berzelius 

Selenium 

Sc 

79 46 

Dumas 

Silver 

Ag 

107.67 

Stas 

Silicon 

Si 

28 10 

Dumns 

Sodium 

Na 

22 99 

Stas. 

Strontium 

Sr 

87 S 4 

Marignac 

Sulphur , 

S 

31 996 

Stas 

Tantalum 

Ta 

IS2 300 

Marignac 

Tellurium 

Tc 

1 28 06 

V Hauer 

Thallium 

T 1 

203 66 

Crookes 

Thorium 

Th 

231 44 

Delafontainc 
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Element 

Symbol 

Tin . 

Sn 

Titanium 

Ti 

Tungsten 

W 

Uranium 

u 

Vanadium 

V 

Yttrium 

Y 

Zinc 

Zn 

Zirconium 

Zr 


Atomic 

Weight 

Observer 

Il8 10 

Dumas 

50 00 

Pierre 

1S4 00 

Schneider, Roscoe 

237 60 

Eliclman 

SI 35 

Roscoe 

92 55 

I3ahr and Bunsen 

65 16 

Oxcl Erdmann 

89 60 

Mangnac 


Specific Q-ravity of Various Solid and Liquid 
Substances 


Water = I. 


Cork . 

24 

Pitch 

I IS 

T’ojdar 

38 

Coal 

I 25 

Fir . 

55 

Ebony 

I 33 

Willow 

ss 

Lignum Vilrc 

I 33 

Lithium (metal) 

59 

Ruliiduim 

I 52 

Elm 

60 

Sand 

. 1.52 

Cedar of Lelianon 

61 

Calcium 

I 57 

Pear Tree 

66 

Magnesium 

. 1.74 

Cherrj' Tree 

71 

Chalk 

I 79 

Ether 

72 

Ivory 

I 82 

Maple 

75 

Sulphuric Acid 

I 84 

Plum Tree 

78 

Light Earth 

1.98 

Apple Tree 

79 

Brick 

2 00 

Yew 

79 

Burford Stone 

2 04 

Ash 

80 

Grind Stone 

2 14 

Spint of Wine (strong) 

83 

Clay 

2.16 

Beech 

86 

Yorkshire Stone 

244 

Oil of Turixjntinc 

.86 

Mill Stone 

2 4^ 

Potassium 

86 

Portland Stone 

2 49 

Logwood 

91 

Bnstol Stone 

2 SI 

Gunpowder shaken . 

92 

Window Glass 

2 52 

Oak 

92 

Strontium 

. 2 54 

Wax 

96 

Aluminium 

2 56 

Sodium 

97 

I* lint 

2 57 

Common Water 

I 00 

Rock Cr}*&tal 

2 60 

Sea Water 

I 02 

Glass 

2 64 

Boxwood 

I 03 

Marble 

2 70 

Mahogany 

I 06 

Gramtc 

3 00 
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Diamond 

3 SO 

Copper 

89s 

Loadstone 

4 93 

Colmlt 

895 

Arsenic 

596 

Bismuth 

9 79 

Tellurium 

6 25 

Silver 

10 53 

Antimony 

6 71 

Lead 

II 36 

Chromium 

6 81 

Ruthenium 

II 4 

Zinc 

7 H 

Palladium 

11 s 

Tin 

7 32 

Thallium . 

II 9 t 

Cast Iron 

742 

Rhodium 

12 I 

Iron 

7 84 

Mercury 

13 59 

Steel 

785 

Tungsten . 

17 6 

Cast Brass 

8 00 

Uranium 

18 4 

Manganese 

8 01 

Gold 

19 34 

Cadmium 

869 

Indium 

21 15 

MolylKlenum 

862 

Osmium 

21 4 

Gun Metal 

87s 

Platinum 

21 S 3 

Nickel 

SS2 



Speciflo Gravity of Gaseis and Vapours. 



AIR: 

= i 


Arsenic Vapour 

10 600 

Sulphuretted Hydrogen 

I 191 

Iodine Vapour 

8 716 

Phosphuretted Hydrogen 

I 1S5 

Mercury' Vapour 

6976 

Oxygen 

I 105 

Bromine Vapour 

S 540 

Nitric Oxide 

I 039 

Phosphorus Vaixmr 

4 500 

llen\y Carburetted Hydrogen 

978 

Chlorine Gas 

2470 

Nitrogen 

972 

Sulphurous Acid Gas 

2 247 

Carlwnic Oxide 

967 

Sulphur Vapour 

2 230 

Water Vapour 

622 

Carbonic Acid Gas 

1.529 

Ammonia Gas 

590 

Nitrous Oxide 

I 527 

Light Carburetted Hydrogen 

557 

Hydrochloric Acid . 

I 261 ' 

Hydrogen 

069 

Relation between 

‘‘Real” 

and “Packing” Specific 


Gravity of Common Salts 



Alum 

Soda 

Crystals 

Sul 

phaieof 

Sodru 

Sulplmtc 

of 

Mngiicsin 

Anhyd- 
rous Car- 
Ijonate 
uf Soda 

Dicar 

iTonate 

Sod'u 

Real Specific Gravity 

1.726 

I 42 

I 50 

1 

I 75 , 

1 

247 

2 2 

Packing Specific Gravity 

1.040 

0 06 

0 87 

I 03 1 

1 35 

I 3 

Factor . 

I 66 

I 48 

I 72 

1 70 

^ 83 

1 I 7 



Table Showing the Specific Gravity of Important Salts. 
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Table of the Temperature of Steam and Various 
Pressures 


Atmoiiphcre Included 

Tern 



Atmosphere 

Excluded 

Lbs per 

Inches of 

pe nature 
of Steam 

F 

Specific 

Vol 

No of 
Atmo- 
spheres 

Inches of 

Lbs per 

Sq Inch 

Mercury 



Mercury 

Sq Inch 

I 

20355 

102 I 

20582 

068 

-27.886 

-13 7 

2 

4.0701 

126 3 

IO721 

136 

-25 851 

- 12 7 

3 

6 1065 

141 6 

7322 

204 

-23 8IS 

-II 7 

4 

8 142 

IS 3 I 

5583 

272 

- 21 780 

- 10 7 

5 

10 178 

162 3 

4527 

340 

- 19 744 

- 97 

6 

12.213 

170 2 

3813 

40S 

-17 709 

- 87 

7 

14249 

176 9 

3298 

476 

- «5 673 

- 77 

8 

16 284 

182 9 

2909 

.544 

- 13 638 

- 67 

9 

18 320 

1883 

2604 

612 

- n 602 

- 57 

10 

20 355 

1933 

2358 

680 

- 9567 

“ 47 

11 

22 391 

197 8 

2157 

,748 

- 7 S 31 

- 37 

12 

24 426 

202 0 

1986 

S16 

- 5496 

- 27 

13 

26 462 

205 9 

1S42 

884 

- 3460 

- 17 

14 

28 497 

209.6 

1720 

952 

- 1425 

- 07 

14 706 

29 922 

212 0 

1642 

I 000 

+ 0000 

+ 00 

IS 

30 S 33 

213 I 

1610 

I 020 

0 611 

03 

16 

32 568 

216 3 

1515 

I 088 

2 646 

I 3 

17 

34-604 

2ig 6 

1431 

I 156 

4 682 

23 

18 

36639 

222 4 

1357 

I 224 

6 717 

3 3 

19 

3867s 

225 3 

1290 

I 292 

8 753 

43 

20 

40 710 

228 0 

1229 

1.360 

10 788 

S 3 

21 

42 746 

2306 

1174 

I 43S 

12 842 

63 

22 

44 781 

233 I 

1123 

1 496 

14859 

7 3 

23 

46 817 

235 5 

1075 

1 564 

16 895 

83 

24 

48 S52 

2378 

1036 

1 632 

18930 

93 

25 

50 888 

240 I 

996 

1 700 

20 966 

103 

30 

61 065 

2504 

838 

2 040 

31 143 

153 

35 

71.243 

259 3 

726 

2.380 

41 321 

20 3 

40 

81 420 

267 3 

640 

2 720 

51.498 

25 3 

45 

91.598 

274.4 

572 

3 060 

61 676 

303 

SO 

loi 776 

281.0 

518 

3400 

71.854 

35 3 

^55 

III. 9 S 3 

287 I 

474 

3740 

82 031 

403 

^60 

122.131 

292 7 

437 

4 080 

92. 209 

45 3 

65 

132 308 

298 0 

405 

4.420 

102 386 

503 

70 

142 4S6 

302.9 

378 

4760 

1 12 563 

55 3 

75 

152 663 

307 5 

353 

5 100 

122 741 

6a3 

80 

162.841 

3120 

333 

5‘440 

132 919 

653 

85 

173018 

316 I 

314 

5780 

143096 

703 

90 

183 196 

320 2 

298 

6 120 

153 274 

^5 3 

95 

193 373 

324.1 

283 

6 460 

163.451 

80 3 

100 

203 551 

327 9 

270 

6 800 

173 629 

853 

no 

223 906 

3346 

247 

7.480 

193 984 

95 3 

120 

244.261 

341 I 

227 

8.160 

214 339 

los 3 
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Tahle ot iHE Tlmpprature oi< Steam and Various 
Press u RES — Contmucd 


Atmosphere Included 

Tern 1 



Atmoiiphere Lxcliided 



perature 
of Steam 

Specific 

No of 
Atmo 


T..bh per 
Sii Inch 

bbs. per 
Sq Inch 

Inches of 
Mercury 

F 

1 Vol 

spheres 

Inclieh of 
Mercury 

130 

264.616 

347 2 

2 II 

8 S40 

234 694 

us 3 

140 

284 971 

3529 

197 

9 520 

255 049 

125 3 

150 

30s 327 

3583 

184 

10 200 

27s 405 

13s 3 

160 

325 682 

3634 

174 

10 S80 

295 760 

14s 3 

170 

346 037 

368 2 

164 

II 560 

316 115 

iSS 3 

180 

366 392 

372 9 

15s 

12 240 

336.470 

165 3 

190 

386 747 

377 5 

hh 

12 920 

356 82s 

175 3 

200 

407 102 

381 7 

I4I 

13 600 

377 180 

185.3 

250 

508 878 

401 I 

114 

17 000 

478 956 

235.3 

300 

610 653 

417 5 

96 

20 400 

580 731 

2853 

350 

712 429 

430 I 

83 

23 800 

682 507 

335 3 

400 

814 204 

444 9 

73 

27 200 

784 282 

385.3 

450 

915 980 

4567 

66 

30 600 

886 058 

435 3 

500 

1017 755 

467 5 

59 

34 000 

987 833 

48s 3 

600 

1221 306 

4870 

50 

40 Soo 

1191 384 

585.3 

700 

1424.857 

S04 I 

43 

47 600 

1394 93 S 

685 3 

Soo 

1628 40S 

5195 

38 

54400 

I59S 486 

7S53 

900 

1S31 959 

533 ' 6 

34 

61 200 

1802 037 

8853 

1000 

2035 510 

3465 

31 

I 68 000 

2005 588 

985 3 


Walker’s List of Fngoriflo Mixtures. 


Animonium Nitrate 
Water 

Ammonmai Chlonde 
Potassium Nitrate 
Water 

Ammonium Chlonde 
Potassium Nitrate 
Sodium Sulphate 
Water 

Sodium Nitrate 
Nitric Acid, diluted 
Ammonium Nitrate 
Sotlium Carbonate 
Water 
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bodmm Pliospliale 
Nitric Acid, diluted 
Sodium Sulphate 
Sulphuric Acid, dilutnl 
Sodium Sulphate 
Ammonium Chloride 
rotassuuii Nitrate 
Nitric Acid, diluted 
Sodium Sulphate 
Ammonium Nitrate 
Nitnc Acid, diluted 
Snow, or Pounded Ice 
Sodium Chloride 
Snow, or Pounded lee 
Sodium Chlonde 
Ammonium Chloride 
Snow, or Pounded Ice 
Sodium Chloride 
Ammonium Chloride 
Potassium Nitrate 
Snow, or Pounded lee 
Sodium Chloride 
Ammonium Nitrate 
Snow 

Sulphuric Acid, diluted 
Snow 

Hydrochloric Acid 
Snow 

Nitric Acid, diluted 
Snow 

Calcium Chloride 
Snow 

Calcium Chloride, crystallised 

Snow 

Potash 


4 
6 

5 

4 
2 

1 

5 

2 

1 

24 

lo 

5 

5 

12 

5 

5 

3 

2 
S 
5 
7 

4 

4 

5 
2 

3 

3 

4 


3SI 

'1 liurnioiiitler biiiks 
Decrees F 
l)arts 1 ^ 

n ' 

” }■ From +40’^ to +3" 

5t ’ 

” } 

” > hrom +50'' to -10'" 

I From + 50“ to -40^' 
} 10 -s‘ 

to -12'" 

j 

I to -18“ 

I 10 -25“ 

I Prom +32" to -23° 
j From +32° to -27'' 
j-From +32'" to -30“ 
I From +32“ to -40*" 
I From + 32“ to -50 
J- From 4 32“ to -Si** 


INSURANCE 

Insurance of Goods named in the Carriers’ Act 

The following clasbification, scales of charges, and con- 
ditionb apply whether the articles be conveyed by goods or 
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passenger trains, but parcels up to and including 28 lbs in 
weight are to be insured only when sent by passenger train. 

Classification 


Class I 

1 Stamps 

2 Maps 

3 Silks, or Goods mi\ed with Silk 

where Silk is more thaa 30 
per cent, of the \alue 
4- Furs 

5 Clocks 

6 Timepieces 

7 Plated Articles 

8 Coins, Gold and Silver 

9 Gold and Silver, manufactured 

and unmanufactured 

10 Jewellery (See Note a ) 

1 1 Watches 

12 Gold and Silver Plate 

13 Hand-made Lace 

14 Engra\nngs 

15 Trinkets. 

16 Bank Notes 

17 Title Deeds 

18 Writings 

19 Bills of Exchange 

20 Orders, Notes, or Securities fur 

payment of money, English or 
Foreign 


Class II 

1 Glass of all kinds, except as 

named in Class IV 

2 China from Manufacturers or 

Factors 

3 Precious Stones, sol or nnsof 

4 Jewellery, tiol from or to Manu- 

facturers or Factors 

CLAbS III 

I Pictures and Paintings 

Class IV. 

1 Plate Glass (in plates exceeding 

36 feet superficial in size each) 

2 Glass (stained) 

3 Glass (silvered) 

4 Glass (bent) 

5 China (other than from Manu- 

facturers or Factors) 


N B — In mixed silk goods where there is less than 30 per cent, of silk, 
the exemption of the Carriers’ Act is not to be pleaded at all, but all suclf 
goods are to be earned at the earner’s risk. 

For Scale of Charges, see next page 

Memo — Articles (as above) named in the Corners’ Act, but not classi- 
fied m the General Classification of Goods, must be carried only by special 
arrangement 

Note — {a) Jewellery when containing Precious Stones from or to 
Manufacturers or Factors will be charged at the rates for articles m Class II 
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Oonditions of Insurance. 

1 The Insuring Company reserves the light of inspecting, 
before effecting any insurance, all goods delivered to them for 
insurance, to ascertain that the articles are in accordance with 
the Declaration, and are in good condition and well packed 

2 The Insurance is to apply only to the point to which the 
carnage charges cover conveyance and delivery of the insured 
articles. 

3 The Insurance charges upon insured goods and parcels 
should always be accepted at the original forwarding station, as 
covering the entire throughout distance from such forwarding 
station to the station nearest the ultimate destination of the 
goods or parcels, whether the invoicing or booking be through- 
out or otherwise, and no alteration is to be made in the 
existing invoicing and booking arrangements of the Companies, 
so far as regards the ordinary Railway charges 

4 When Insurance is effected, Owner’s Risk Rates are to 
be charged, where such are in existence 

5 The contract for Insurance must be made by the Poi- 
wardmg Company, and, with the sender only, and the chaige 
for Insurance must be prepaid 

6 The Insurance of articles exceeding ;^5oo in value, and 
so declared, to be subject to special arrangements with the 
Goods Manager or Superintendent, as the case may be 

7 In the event of a consignment tendered for Insurance 
consisting of more packages than one, the valtfc of each package 
must be declared separately, but the charge for Insurance must 
be upon the aggregate value of the whole number of packages. 

8 Upon goods returned unsold from exhibitions at half 
rates, the full charge for Insurance must in hU cases be made 
up to ;£’5 oo declared value, above that amount, by special 
arrangement, mde Clause 6 

9 The Company at the Station of destination reserves the 
right of sending a representative to be present at the unpacking 
of Insured articles 
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The following Lines of Steamers adopt the foregoing general 
arrangement for the Insurance of goods and parcels, viz. . — 

Barrow Steam Navigation Company 
City of Cork Steam Packet 
City of Dublin Steam Packet 
Lame and Stranraer Steamboat 
A. A Laird & Company 

Also the Dublin and Glasgow Steam Packet, for traffic exchanged 
’ivith the CaUdoiuan^ Glasgow and South-Western, or North 
Bnttsh Conipanusvta Glasgow, butuotfoi any other traffic. 

The following do not adopt the general arrangement, viz : — 

Ayr Steam Shipping 
Belfast Steamship Limited. 

Burns, G L 
Carron Company. 

Clyde Shipping Company 

Dublin and Liverjiool Screw Steam Packet 

Dublin, Silloth, and Isle of Man Steamers (William Sloan A Co ) 

Dundalk and Newry Steam Packet 

M Lnnglands & Sons , 

Waterford Steamship 
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A BEL’S electric fuses, i 
)) ,, Luljes, 2 

Absolute alcohol, 99. 

Accidents with various substances, 
227 

Acetic acid, 1 
Acetone, 96 
Acids, I 
Alcohol, 99 

,, nmylic, 103 

,, ethylic, 99. 

,, methyl, 102 

Almond oil, S7 
Ammonia, 2S. 

Ammonium hydrate, 14, 229 
,, nitrate powders, 150 
Ammunilion class, 169 
Amorceii, 179 
Anthracene, 62 
Appendix, 339 
Apricot oil, 87 
Aqua fortis, 10 
„ regia, S3 
Arsen Urns acid, 2 
Abphalcnu, 164 
Astatki, S3. 

Atomic weights of ulementb, 344 
Augcndre’s powder, 165 


B eechnut oil, ss 

Behen oil, S7. 


liLMi/ine, 5O 
Ben/ol fire, 184 

, , mineral spint, 230 
Benzoline, 65 
Bichloride of tin, 25 
Bickford’s patent volley firers, 176 
Bisulphide of carbon, 96 
Blasting gelatine, 148, 230 
Blenching jwwder, 22 
Blown oils, 89 
Boiled linseed oil, 89 
Bone black, 122. 

„ fat, 91 
n oil, 90 

Bombard t’s electnc detonator fuses, 

177 

Brain’s electric hises, 172 
Brimstone, 113 
Bromine, 115 
Bmnohth, 154 
Butter fat, 91 
Biutermc, 91. 


C acao butter, 89 

Calcium chloride, 20. 
Camelina oil, 88 
Camphor, 107 
Cam[)horate(l gelatine, 148 
Carbolic acid, 58 
Caibnn dioxide, 29. 
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Carbonic acid gas, 29 
,, anhydnde, 29 

, , disulphide, 96 

Carbomte, 150. 

Cartndges for small arms, 171 

„ cannon, shells, &c , 
171 

Castellanos powders, 148 
Castor oil, 89 

,, group of oils, 89 
Caustic potash, 16 
,, soda, 18 
Charcoal, 122, 23S 
Chinese cabbage oil, 87 
,, tallow, 89 
Choke damp, 29 
Chlorate-mixture class, 163 
Chlorate of potash, 238 
,, potassium, 21 
Chloride of iron, 21 

,, lime, 22 

,, sulphur, 26 

,, zinc, 26 

Chlorine, 31 
Chloroform, 98 
Chromic acid, 3 

, . anhydnde, 3 
Classification (railway) of dangerous 
goods, 289. 

Coad’s explosive, 148 
Coal, 1 19 
,, dust, 231 
,, gas, compressed, 48 
,, gas explosions, 233 
n tar, S3. 

,, tar distillation, synopsis of, 54 
,3 tar naphtha, 57 
Cocoanut oil, 90 

,, oil group, 90 

,, olein, 90. 

Cod liver oil, 91 
>> oil, 91. 

Colliery safety lighters, 178 
Collodion, 236 


I Colophony, 112 
Coloured fires, 183 
Colza oil, 87. 

Compressed gases, 239 
Cordite, 237 
Corrosive sublimate, 23. 

Cottonseed oil, 88 

„ oil group, 88 
,, stearin, 89 

Crack shots, 180 
Creosote, 61, 241 
Cress seed oil, 88 
Crimson fire, 184 
Croton oil, 89 
Crude petroleum, 63 
C> linders for compressed gases, 39 
,, ,, ,, con- 

struction of, 40 


D AVEY’S powders, 165 
Dead oil, 61 
Detonators, 179, 249. 

Doehng oil, 92 

Drugs and chemicals, packing of, 
251. 

Dualine, 14S 
Dynamite, 141, 241 

,, accidents with, 243 

„ white, 149 

Dynamogen, 165 


E C powders, 150 

• Ehrhardt’s [xjwders, 165 
Electnc detonator fuses (Abel’s), 
176. 

Electnc detonator fuses ( Bern- 
hardt’s), 177 

Electric detonator fuses (Biain’s), 

177^ 

Electric detonator fuses, high ten- 
sion, 177. 
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Electnc detonator fuses, high ten- 
Sion (Brain’s), 177 
Electnc detonator fuses, low ten- 
sion, 178 

Electnc detonator fuses (Smith’s), 

177 

Electnc detonator fuses (Spon’s), 

178 

E ectnc detonators, 176 
,, fuses, 172 
Els wick electnc tubes, 174. 

,, mechanical tubes, 179 
Essential oils, 93 
Ether, 98 

,, accidents with, 250 
Ethylic alcohol, 99 
Explosive, definition of, 186 
,, dusts, 106 
Explosnes Act, 1875* 

,, ,, administration of 

law, 205 

Explosives Act, bye-laws, 196 
,, „ scope of, 186 

Explosives, 150, 185 

,, determination of stabi- 

lity of, 155 

Explosives — importation licenses 
granted to vanous ports, 223 
Explosives other than gunpowder, 
19S 

Explosives, table of authorised to 
be manufactured, 220 

F actories and magazines, 
licensing of, 190 

Factones and magazines, regulation 
of, 190 
Felt, 128 

Feme chlonde, 2i 
Fire damp, 33 

Fires, causes of, m Metropolis for 
1894, 277 

Firework composition, 179, 236 


Fireworks, 179 

,, manufactured, iSo 

,, oriental, 180 

Firing lubes, safety, 179 
Fixed oils and fats, 95 
Flash-points of fixed oils, 92 
Flash test, directions for applying, 
79 

Flour mill dust, 251 
Flowers of sulphur, 113 
Fluoric acid, 5 
Fog signals (railway), 170 
Forcite, 148 

French green powder, 166 
trigonfic mixtures, Walkei’s list of, 

350 

Fulminate class of explosives, 167. 

Fulminates, &c , 168 

F ummg liquor of Libavius, 25 

Fusel oil, 103 

Fuses for shells, 174, 178 

G ases, 28 

Gasolene, acadenlswith, 252 
Gelatine dynamite, 149 
Globe oil, 81 
Glukodme, 149 
Goetz’s powder, 166 
Grape seed oil, 88 
Green fire, 184 
Gun-cotton, 144 

„ fuses, 175 
Gunpowder, accidents with, 252 
,, conveyance of, 195. 

,, class of explosives, *33 
„ fuses, 17s 
,, manufacture and keep- 
ing of, 1S9 

Gunpowder, sale of, 194 
,, stores for, 192 

H ahn’S powder, 166 
Hay, 126 
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Ha/elniit oil, SS 
Heavy oil, 6i 
Hempseed oil, S8 
Hercules powdei, 149 
High tension electric fuses, 172 
Highly inflammable liquids, vanous, 
96 

Horse fat, 91 
Horsley’s powder, 166 
Hydrocarbon oil, St 
Hydrochloric acid, 6 
Hydrocyanic acid, 4 
H}drofluoric acid, 5 
Hydrogen, 32 
Hydrometer tables, 343 

I NDrARUBBEK solution, 104 
Indiaruhber solution, accidents 
with, 254 

Inflammable liquids, 53 
Instantaneous fuse, 175 
Insurance of goods, conditions, 354 
,, ,, scale of charges, 

353 

J ALINE, 166 
Jajmn wax, 90 
Johnson’s pi»\vders, 150 


K ELLOW’b powder, 166 
Kerosene, 67 
Knaffl’s powder, 166 
Kohler’s powder, 166 
Kraft, 149 


L amp accidents, 255 
Kamp black, 122 
Lard, 91 
„ oil, 90 
„ oil group, 5 


Laughing gas, 34 
Laurel camphor, 107 
„ oil, 90 

Light carburetted h>diogen, 33 
Lilac Are, 184 
Lime, 15 

,, accidents with, 261 
Linseed oil, 88 
Liquid bitumen, 63 
Lithofracteur, 149 


M agic candle pm crackers, 

183 

Magnesium, loS 
Marsh gas, 33 
^fenhaden oil, 91 
Mercuric bichloride, 23 
,, chloride, 23 

Methane, 33 
Methylated ether, 9S 
,, sjnrits, 264 
Mineral burning oil, 67 
„ oil, 63 

,, oil (lubiicating), Si 
Monnier’s powder, 166 
Muriate of iron, 21 
M tin, 25 
Muriatic acid, 6 
Myrtle wax, 90 


N aphtha, accidents wuhr 
264 

Naphtha, description of, 5S 
,, mineral, 65 

,, sohent and buraing, 57 

Naphthalene, 60 
Neal’s foot oil, 90 
Nisser’s powder, 166 
Nitmte-mixture class of explosi\es, 
135 - 

Nitrate of potash, 24 
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Nitrate of potassium, 24 
Nitre, 24. 

Nitnc acid, 9 

,, accidents with, 265 
Nitro-compound class of explosives, 

139 

Nitroglycenne, 140 
Nitro-hydrochlonc acid, 10 
Nitro molasses, 151 
Nitro-munatic acid, 10 
Nitrous oxide, 34 

,, accidents with, 266 
Nutmeg butter, 89 

O IL gas, 35 

Oil of black mustard, 87 
OU of turpentine, 95 
„ vitnol, 1 1 
,, white mustard, 87 
Oily goods, 124 
,, waste, accident with, 267, 
Oleomarganne, 91 
Oleonaphtha, 81 
Olive oil, 87. 

„ group, 87 

Outrages and attempts, 1881-1893, 
278 

Oxalic acid, 8 
Oxygen, 36 

P ACKING explosives, talile of, 
296 

Palm-nut oil, 90 
Palm oil, 89. 

„ group, 89. 

ParaflSn wax, 84. 

Perchlonde of iron, 21. 

„ mercury, 23. 
Percussion caps, 170 
Peroxide of hydrogen, Ii6 

„ sodium, accidents with, 
268. 

Petragit, 15 1 


Petralite, 151 
Petrofracteur, 15 1 
Petroleum, 14 

,, accidents with, 269 
» Act, 7S 

,, residuum, 83 

,, spint, 65 

,, storage of, 68 

,, tank ships, management 

of, 70 

Petroleum test apparatus, speciiica- 
tion of, 77 

Petroleum vapour, test for, in ships, 

71 

Phenic acid, 58 
Phenol, 58. 

Phosphorus, 109 
Photogene, 67 
Picnc acid, 144, 273. 

,, powders, 147, 154 
Pmtsch’s gas, 35 
Poisonous gases, 271 
Pope’s gas, 35. 

Poppyseed oil, 88 
Porpoise oil, 91 
Potash, 16. 

Potassium, in. 

,, hydrate, 16 

„ nitrate, 271 

Potato spint, 103. 

Prussic acid, 5. 

Protoxide of nitrogen, 34. 

Purple fire, 184. 

Pyroligneous acid, i 
Pyronome, 166 ^ 

P>TOtechnic fuses, Pain’s instant- 
aneous, 175. 

QUICKLIME, 15 

R ACK-a-rock, 167. 

Railway regulations, 292 
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Rape oil, 87 
Red fire, 4 
Renclrock, 149. 
Reveley’s powder, 166 
Roburite, 15 1 
Rock oil, 63 
Roger’s explo'*i\ e, 167 
Rosin, 1 12 


S AFETY cartridges, 17 1 

Safety firing tube No i, 171 
Safety fuse, 17 1. 

Sal volatile, 14. 

Saltpetre, 24. 

Schlesinger’s powder, 167 
Schultze gunpow der, 152 
Scotch firseed oil, 88 
Seal oil, 91 
Sesame 01 teel oil, 88 
Shale naphtha, 65 
Shark li\er oil, 9 1 
Shaip’s powdei, 167 
Shells, accidents with, 272 
Signal rockets, distress, 183 
Smokeless powder, 152 
Snaps for bonbon crackers, 1S3 
Socket distress signals, iSi 
,, light signals, 182 
,, sound signals, i8i 
Soda, 18 
Sodium, 1 13 

,, amalgam, iS 
f ,, dioxide, 19 
„ hydrate, 18. 

,, peroxide, 19 

Sound signal rockets, 182 
Specific graMty of gases and 
wpours, 347 

Specific gravity of imiwrtant salts, 

34S. 

Specific gravity, “real and pack- 
ing,’’ 347 

2 


Specific gravity of sarious sub- 
stances, 346 
Sperm oil, 92 

„ group, 92 
Spermaceti group, 92 
Spills (German), 175 
Spint of hartshorn, 14 
,, salts, 6. 

,, turpentine, 95 
Spirits of wine, 99 
Spon’s electric fuses, 173 
Squills, miners’, 175 
Stannic chloride, 25 
Steam, temperature of, at various 
pressures, 349 
Stearin, 91 

Substances liable to * ‘ spontaneous’ 
combustion, iiS 
Sulphur, 1 13 

,, chloride, 26 
„ dioxide, 38 
Sulphuric acid, ii 
,, ether, 98 
Sulphurous acid, 38 


T allow oii, 90 

Tallow group, 91 
Tallow suet, 91 
Tea oil, 88 

Thermometers, comparison of, 344 
Throwdowns, 273 

,, accidents with, 273. 
Tobacco seed oil, 88 
Toluene, 56 
Toluol, 56 

Tonite or cotton powder, 154 

Tube safety fuse, 17 1 

Tubes for firing explosives, J176, 

179 

Turpentine, 95 

,, accidents with, 273 
Turps, 95 

Twaddle’s hydrometer table, 344 
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V ACUUM oil, 8i 

Varnish, accident with, 274 
Vaselene, 83. 

Vegetable black, 122 
Vigonte, 155 
Vril, 167. 

Vulcan powder, 149 


W AFFEN’S dynamite, 150 
Walnut oil, 88 
War rockets, 176 
Water white oil, 67 
Weights and measures, 339 

„ „ avoirdupois, 

339 

Weights and measures, Troy, 339 
„ „ Bntish 

Pharmacopoeia, 340 
Weights and measures, metric sys- 
tem, 340. 


Weights and measures, metric and 
English conversion table, 341 
Weldseed oil, 88. 

Whale oil, 91 
1) group, 91 
White Indian fire, 184 
,, wine vinegar, i 
Wood naphtha, 102 
,, spuit, 102 

,, spontaneous combustion of, 
274 

Wool fat, 91 


X YLONITE, accidents with, 
275 

^INC chlonde, 26 
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BREAKFAST DISHES. For every Morning of Three Months 

By Miss Allen (Mrs. A Macaire). Author of “Savouries and Sweets," &c 
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BREWERS, HANDY BOOK FOR. Being a Practical Guide 

to the Art of Brewing and Malting Embracing the Conclusions of Modem 
Research which bear the Practice of Brewing By H £ Wright, 
M A. Third Edition Thoroughly Revised and Enlarged. Large Crown Bvo, 
578 pp , cloth . Net 1 2/6 

barley, MALTING AND MALT— WATER FOR BREWING— HOPS AND SUGARS— THE 
BRH\MNG ROOM— CHHMISTRI AS APPLIED TO BREWING— THE LABORATORY— MASHING, 
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ELECTRO-METALLURQY. A Practical Treatise By Alex- 
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Recent Processes. Crown 8vo, cloth , 3/6 
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J W Urquhart, CE Fifth Edition, Revised Crown 8vo cloth 6/0 


ELECTRO-PLATINQ &ELECTRO-REFININQ OF METALS 

Being a new edition of Alexander Watt s “ Elfctro-Dkposition ” Re- 
vised and Rewritten by A. Philip, B Sc.,Prlnapal Assistant to the Admiralty 
ChemisL Crown 8vo, cloth . Net *1 2/6 
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TIONS OF SMALL OinPUT FOR ELECTRO PLATING— HISTORICAL REVIEW OF ELECTRO 

Deposition— Electro deposition of copper— Deposition of Gold by Simple 

IMMERSTON-^LHCTRO DEPOSITION OF GOLD— VARIOUS GiLDiNC OPERATIONS— MHR 
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Crown 8vo, 490 pp , wi A lUustrations, cloth Nei 1 0/6 
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EXPLOSIVES, MODERN, A HANDBOOK ON. A Prac- 
tical Treatise on the Manufacture and Use of Dynamite, Gun>Cottou, 
Nitro Glycenne and other Explosive Compoands, including Collodion Cotton 
With Chapters on Explosives in Practical Application By M Bissler, M ji< 
Second Edition, Enlarged Crown 6 vo, doth . . . 1 2/6 
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EXPLOSIVES: NITRO -EXPLOSIVES. The Properties, 

Manofoctar^ and Analysis of Nitrated Substances, induding the Fulminates, 
Smokeless Powders, and Celluloid By P G Sanford, F I C , F C S , 
Public Analyst to the Borough of Penzance Second Edition, enlarged With 
Illustrations. Demy Bvo, cloth . • . Net 1 QjQ 

Nitro GL\CERiNR — NiTRo-CnLT-ULOsn, ftc —Dynamite— Nitro Bunzol, Ro 
DUR riB, brlliir, ricuic Acid, lire.— T hu l ULKiiNA'i'iib— hMUKBLBbS Powders ih 
i.ENERAL— A nalysis of Cxplosives— Fiuinc, Point, Heat tests, DimtkMiNATxoN 
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FACTORY ACC0UNT5 : THEIR PRINCIPLES AND 

PRACTICB. A Handbook for Accountants and Manufacturers, with 
Appendices on the Nomenclature of Machine Details, the Income Tax Acts, 
the Rating of Factories, Fire and Boiler Insurance, the Factory and Work 
shop Acts, etc , Including a Glossary of Terms and a large number of 
Specimen Rulings By Emitk Garcke and J M Fells Fifth Edition, 
Revised and Enlarged Demy 8 vo, cloth . 7/6 
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FLOUR MANUFACTURE. A Treatise on Milling Science and 

Practice. By Friedrich Kick, Imperial Remerungsrath, Professor of 
Mechamcol Technology in the Imperial German Polytechnic Institute, Prague 
Translated from the Second BnJar^ed and Revised Edition By H H P. 
P0WLB8, A.M Inst.C E 400 pp. , with aS Folding Plates, and 167 Woodcuts. 
Royal 8 vo, cloth . * * £1 6 s 

"This lavaluable work Is the standard authority on the science of mining "— TAr MilUr 


FRENCH POLISHING AND ENAMELLING. Inclading 

numerous Roolpes for maidng Polishes, Varnishes, Glaze Lacquers, 
Revivers, &c By R. Bitmsad Crown 8 vo, cloth ... 1/6 


r i ENGINEER’S POCKET-BOOK. Comprising Tables, 

Notes and Memoranda relating to the Mannfaettue, Distnbution and Use 
of Coal Gaa and the Construction of Gas Works. Bj H O'Connor, 
A.M Inst C E Third Edition Revised Crown 8 vc, leather 

We/ 10/6 

GENERAL CONSTRUCTING MEMORANDA— GENERAL MatHRMATICAL Tables 
—UNLOADING Materials and storage— Retort llouaii—CoNonNaRRS— B oilers, 
Engines, 1»umi>s, and liXUAUSTEKs — scrueiiurs and wahhkrh — purifiers— 
GASHOLDER TANRS-GASH 0 LDH«S— WoRKiiHUl' NomS—MANUrACTURlNG— STORING 
MATERIALS— RETORT HOUSE (WORRlNO) — CONDENblNl, GAS— IiXILAUh rURS, ETC.— 

■Washing and bCRUBDiNG—l'URiKiCATiuN— G asholders (^rk ok)— distributing 

<jAS— TESTING— enriching rROCEaSE.S— PRODUCT WORKS— SUl'PLBMENT ARY 
" The book contains a vast amount of Inronnatlon.”— Gar tVortd 
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QAS FITTING. A Practical Handbook By John Black 
Revised Edition With 130 Illustrations Crown Svo, cloth 2/6 

GAS LIGHTING. See Acetylene 

GAS LIGHTING FOR COUNTRY HOUSES. See Petrol 

Air Gas 

GAS MANUFACTURE, CHEMISTRY OF. A Practical 

Manual for the use of Gas Engineers, Gas Managers and Students By 
Harold M Royle, Chief Chemcal Assistant at ^e Beckton Gas Works 
Demy 8vo, cloth, 340 pages, with numerous Illustrations and Coloured Plate 

Net 12 ie 

Preparation OF Standard Solutions— analysis of Coals— Dhscripi ion of 
Various Types or purnachs— products of Carbonisation at various tpmpera 
TURKS— Analysis of crude Gas— Analysis of Liml— Analysis of Ammoniacal 
Liquor— analytical Valuation of oxide or iron— Estimation of Naphthalin— 
Analysis of fire Bricks and Fire Clay— Art of Photometry— Carbukutted 
Water Gas— Appendix containing statutory and Official Rlgulations for 
Testing Gas Valuable Excerpts from various imforiant Papers on Gas 
chemistry, useful Tables, Memoranda, etc 

GA5 WORKS. Their Construction and Arrangement, and the 
Manufacture and Distribution of Coal Gas By S Hughes, C E Ninth 
Edition Revised by H O'Connor, A M Inst C E Crown 8vo 6/0 

GOLD WORKING. JEWELLER’S ASSISTANT for Masters 

and Workmen, Compiled from the Experience of Thirty Years' Workshop 
Practice. By G E Gee Crown Svo 7/6 

GOLDSMITH’S HANDBOOK. Alloying, Melting, Reducing, 
Colouring, Collecting, and Refining Manipulation, Recovery of Waste. 
Chemical and Physical Properties, Solders, Enamels, and other useful 
Rules and Recipes, &c By G E Gee, Sixth Edition Crown Svo, 
cloth 3/0 

GOLDSMITH’S AND SILVERSMITH 'S COMPLETE 

HANDBOOK. By G E Gee Crown Svo, half bound 7/0 

HALL-MARKING OF JEWELLERY. Comprising an 
account of all the different Assay Towns of the United Kingdom, with 
the Stamps at present employed , also the Laws relating to the Standards 
and Hall-marks at the various Assay Offices By G E Gle Crown 8v o 

3/0 

HANDYBOOKS FOR HANDICRAFTS. By Paul N Has- 

LUCK See page 16 

HOROLOGY, modern, IN THEORY AND PRACTICE. 

Translated from the French of Claudius Saunib^ ex-Director of the School 
of Horology at Macon, by Julikn Tripplin, F R A S , Besnncon Watch 
Manufacturer, and Edward Rigg, M A , Assayer in the Royal Mint With 
Seventy eight Wrodruts and Twenty-two Coloured Copper Plates Secdld 
Edition Super royal Svo, £2 2b cloth , half-calf £2 1 A, 

" There isno horcloglcal work In Che English languafe at all to be compared to this produc 
tiOQ of U Saunter's for clearness and complotene^ It Is alike good as a guioe for the studmt and 
s a reference for the experienced horologist and sldlled workman. '—HtroU^v ul youmal 

ILLUMINATING AND MISSAL PAINTING ON PAPER 

AND VELLUM A Practiuil Treatise on Manusuript Work, 'iLstiinonials. 
and Herild Painung, with Chapters on Letteri ng and Wniiiig, and on ^[alll.e\al 
Burnished Gold With two Coloured Plates By Pun ipWhii hard (First-clnss 
Diploma for Illumination and Herald Painting, Printing 1 radcs Exhibition, 
1906) 156 pages. Crown Bvo, cloth published Net 4 /- 
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INTEREST CALCULATOR. Containing Tables at i, ij, 2, 
aii3i3i.33>4»4iSri 4Siand5per cent By A M Camidii,!!, Author of “ The 
Concise Calcndnr ” Crown 8vo, cloth Net 2/6 


IRON AND METAL TRADES* COMPANION. For 

Expeditiously ascertaining the Value of any Goods bought or sold by 
Weight, from is per cwt to 112s per cwt , and from one farthing per pound 
to one shilling per pound By Thomas Downie Strongly bound in 
leather, 336 pp , 9/O 

“A most uiiorul set of tiib'cs Nutlilng’ like tlieni before exi ited ' —huildutg 


IRON-PLATE WEIGHT TABLES. For Iron Shipbuilders. 

Engineers and Iron Merchants Containing the C ilculated Weights of 
upwards of 150,000 dlfiereiit siaes of Iron Plates, from i ft by 6 ins. by 
i in to 10 ft hy 5 ft by I in Workt^d out on the basis of 40 lbs. to tlie 
square foot of Iron of i in in thlckncsb By H Durlinson and W H 
biMPSON 4L0, half bojnd £-] 5, 

LABOUR CONTRACTS. A Popular Handbook on the Law of 

Contracts or Works and Services By David Gidhohs Fourth BldiUon, with 
Appendix of Statutes by T F.Uttlev, Sohator, F'cap 8vo, doth 3/6 


LAUNDRY MANAGEMENT. A Handbook for use in Prn ate 

and Public Laundries Cr 8vo, cloth , . 2/0 

\aW FOR MANUFACTURERS, EMPLOYERS AND 

4 OTHERS, BrC Sec “Eveky Man’s Own Lawyer " A Handy-book of 
the Principles of Law and Equity By a Barrister. Forty-sixth (igog) 
Edition, including the Logisutlon of igoS. U30 pp Large crown tivo, 
cloth [JtiSt Pubh&hed Net 6/8 

SUMMARY or CONITNTS T ANDLORD AND TENANT— VENDORS AND PUR- 
CHASERS— CONTRACTS AND ACREIIMHNTS— Ci»NVF\ANCES AND MORTGAGES— JOINT 
STOCK COMPANIES— PARTNERSHIP— SlIIl'PING I.AW— DbAI INCS WHII MONEY- SURETI 

SHIP— Cheques, Bills and Norn.*:— B ills of sale— bankruptcy— masters, Sbr 

VANTS AND WORKMEN— INSURANL It LIFE, ACCtDFNT, J'TC,— COPYRIl-HT, PATENTS, 
TRADE MASkb — husband AND WIFE, DIVORCE— INFANCY, CUSTODY OF CHILDREN 
—TRUSTERS AND EXECUTORS— T. AXKS AND ni'AllI DUTIPS— CLERGYMEN, DOCTORS, 

AND Lawyers— Parliamentary hlrct ions— Local Gi)VI{rnmpni— Libel and 
Slander— N uisANCUS — criminal Lav— Gamu Laws, Ga&hng, innkebpers— Forms 
OP Wills, agkbkmrnts, notice.'’, pic. 

*' A useful nmJ LOiK-ise 0]iUuinu uf ilie law / ani MaiTitsiut 

“ A complete dleost of the most usafiil foots which constitute Luyfllsh law "^lebe 
“ A dictionary of legfal facts woU put tugsthor The book U n very aselul one."— 

LEATHER MANUFACTURE. A Practical Handbook of Tan- 

ning, Cunymg, aud Chrome Leather Dressing By A Watt Fifth Edition, 

? Revised and Enlarged 6vo, doth . , . 12/6 

CHKMK U 111* i\ 11 ll^l'*i^^rJIN Vh |^‘.-Tlli ^ kiN— If. ■ . j. ^NDluM-- 
ANNIN UK *1 INN'I. V n-— I- M J.1L Ai.ll -< ^'l.U 1 Hi I \n N- I YNNiNi. M Li ■ 

— C»] lAlA ■ lUN • i| I rtNN'N— I I I I Iti 'N \'(N 1 1| ■ n M iiir — I II i li \ i ii N I ' 'NH \ ii- |N 
'^k.iN iNiilll'iLs— IiIliMI^i U'llJlMiNi — TaNNiN Liii*-l>ii*-<i LL \ i in r — 
T,|NN|Ni Ir I L*»— I iNNINi III I ■ '■'""ill — ' I n I J kNNlNG — HARNI SS LHAIHPK 
TanNiNi. - AMiih lA 1 ANNiN-j - Ili'Mi iK lANfnN — I ANNING llY LLHL I KILI I \ — 
CiiIMil\i T ^NNiNi.- Mij« ti i \Ni u'-» IKih,-. Ul AMERICAN TANNING— 

MaNUH llII 1 J » P I II Hi I L \ 1 1 1 L s t— I ' i 1 it-i. I i a i iIPR— MANUI AG"1 UKIl OK WHITK 
1 I ATHLN— l. ifInjN'i I ri.II>jK \Nt HA i' h>£— li \ uAl K AIANUI Al tUKU— CHAMOIS 
OR OIL LlAllII'k MANUFACTUUP— CUKkYlNG— MALIIINEKY LMI'I UVI'D IN LPATHI'k 
MANUFACTURE— I'MIIOSHING I KAHII'R— 1 PI 1 MONriHHINi.— i’AKCIIlU J NT, Vl'Ll UM, AND 
SHAGREEN— Gm UMItSbINt — GLUE BUILINU— U 1 JLISAllON UK 1 ANN UR'S WAS 1 H. 

" A sound, compreiieiulTe treadle ou tanning aud lu ULceuiurlob " — u//i fun al Ktvttw 
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LEATHER MANUFACTURE. PRACTICAL TANNING: 

A Handbook of Modern Processes, Receipts and Suggestions for the 
Treatment of Hides, Skins, and Pelts of every description By L A 
Flemming, American Tanner 472 pp Cloth, 8vo Net 26/0 

MAGNETOS FOR AUTOMOBILISTS, HOW MADE AND 

HOW USED A Handbook of Practical Instruction in the Manufacture 
and Adaptation of the Magneto to the needs of the Motorist By S R. 
DoTTONE. late of the Colleglo del Carmine, Turin, Author of “The 
Dynamo,'^ “ Ignition Devices," &c Second Edition, enlarged With 
52 Illustrations Crown 8vo, cloth []mt Pubhsheil Net 2/0 

MARBLE AND MARBLE WORKING. A Handbook for 

ArchitecU, Sculptors, Marble Quarry Owners and Workers, and nil engaged 
in the Building and Decorative Industries Containing numerous Illustrations 
and thirteen Coloured Plate.s By W G Rjznwick, Author of “I he Marble 
Industry," “ The Working of Marble for Decorative Purposes," etc 
240 pages Medium 8vo, cloth [Just PublisHeU 16/0 

THE CHEMISTRY OF MARBLE— ITS GROLOGTCAL FORMATION— A SHORT CLASSlFlCA 
TION OF IMARBLEb — antiquity OK 7 KB MARBLE INDUSTRY —ANCIHN 1 QUARRlPh AND 
MET HODS OF W ORRING-^IODERN QUARRIES. AND QUARRYING MET HODis— M ACH INFRY 

usjfd in Quarrying— Eurofhan and American systems comfarhd— MA knuh as 

BUILDING MATKRIAL-UbEh OF MARBLR OTHER THAN FOR BUILDING FURl'O'.FJs— 

Sources* of Production Italian, French, Belgian, and Greer marbles*, inc 
—Marbles OF THE United Kingdom and British Colonies— Cont inhnt a l Marulh 
■W oRRiNG— M arble Working Machinery— Marble Working in the United & pates 
— A&ierican Machinery Described and Compared— marble working a British 
industry— Marble SUBS7 1TUTES and imitations— practical Point's for the Con- 
SITTERATION of architect a-HiNTS on the SELECTION OF MARDLH-LIST OK MARBLES 
IN ORDINARY USE, W ITH DESCRIPTIVE NOTES AND INST ANCKS OF THEIR APPLICATION 


MENSURATION AND GAUGING. A POCKET-BOOK 

containing Tables, Rules, and Memoranda for Revenue Officers, Brewers, 
Spirit Merchants, &c. By J B Mant Second £diuon iBmo, leather 

4/0 

" Should be in the hands of every practical brewer SmwrP youmal 

METRIC tables, A SERIES OF. In which the Bntish 

Standard Measures and Weights are compared with those of the Metric 
System at present in Use on the Continent By C H Dowling, C E 
8vo, cloth "I Q/0 

" Mr Dowling’s tables nre well put together as a ready-reckoner for the conversion of one 
system Into the other ''—Atheuautn 

METROLOGY, MODERN. A Manual of the Metncal Units 

and Systems of tbe prcbcnt Century Wicb an Appendix containing a pro- 
posed English System, By Lowis d'A Jackson, A M InstC £ , Aumor 
of "Aid to Survey Practice," etc. Large crown Bvo, cloth 1 2/6 

“Wa recommend the work to aU interested In the practical reform of our weights and 
measu res.''-^'a/a rr 


MOTOR CAR, THE. A Practical Manual for the use of Students 

and Motor Car Owners, with notes on the Internal Combustion Engine and its 
fuel By Robert W, A Brewer, A M IdslC E,MIME, MIaK 
250 pages. With numerous illustrations Dem^ o, cloth 

[ Just Pubhshed Nei 6 /® 

MOTOR CAR CATECHISM- Containing about 320 Questions 

and Answers Explaining the Construction and Working of a Modern Motor 
Car For the use of Owners, Dnvers, and Students By John Henry 
Knight Second Edition, revised and enlarged, with an additional chapter 
on Motor Cycles. Crown 8vo, with Illustrations Net 1 /6 

The petrol Engine— Transmission and the chas-sis—Tt res— duties of a 
Car Driner— Motor cycles— Laws, and REcuLATioNb 


MOTOR CARS FOR COMMON ROADS. By A J. Wallis- 

Taylbr, A.M Inst C E 212 pp , with 76 Illustrations Crown 8 vo. 

4/6 
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MOTOR VEHICLES FOR BUSINESS PURPOSES. A 

Practical Handbook for those interested In the Transport of Passengers 
and Goods. By A T Wallis-Tayler. A M InsLC E With 134 Illustra- 
tions Demy 8 vo, cloth , . . jYc^ 9/0 

Rrsistance to Traction on Couwon Roaos— power Required eor Motor 

VEHICLES, — LIGHT PAhSiUNrER VPHiCLRs — HKA\ Y PASSENGER Vl H ICLEa — LtCItl 

Goods Vans— .HEAV^ i rkight Vehicles— shli propflleo Vfiiici fs i or municipal 

PURPOSES— MISCKLLANKOUs TYPES OE' MOTOR Vl'HlLLPS— Losl OP RUNNING AND 
MAlNTHNANCa 

OILS AND ALLIED SUBSTANCES. AN ANALYSIS. 

By A C Wright, M A Oxon , B Sc.Lond , formerly Assistant Lecturer in 
Chemistry at the Yorkshire College, Leeds, and Lecturer in Chemistry at the 
Hull Technical School Demy 8 vo, cloth . . Ntt 9/0 

The OCCURRENCE AND COMPOSITION OF OILS, TVTS AND AVAXPS— THE PHYSICAI 

Properties 01 oils, lArs and Wamls and thhir dfiermination— The chpmical 

PaoPHKlIEs OF oils, lATS AND WaXHS FROM THE ANALTTICAL STANDPOINT- 

Deiection and Determination of NoNlArn Constituents — M ft hods for 

L ' I iM vTjNf T iIl C 'N'.TI , ti| N'l ^ ir IJIU \Ni f v > — •* hlii> N ID PROPERTIES OF 
iii» fi I iT Uif'jR'AM "lL“ ' 4N liA'I imH MiT'HODS TOR THFIR 

ORQAN BUILDING (PRACTICAL). By W E Dickson, 

M A , Precentor of Ely Cathedral Second Edition, Crown 8vo . 2/6 

PAINTS, MIXED. THEIR CHEMISTRY AND TECH- 
NOLOGY. By Maximilian Toch With Co Photomlcrographio Plates 
and other Illustrations , . . I^et 1 2/6 

The pigments— \ fllow, Dluf,, and Grehn Picmpni'i— The Inert Fillers and 
HXTKNUKRS— Paint Vfhiclks— special paints— an vln iicai -appendix. 

PAINTING FOR THE IMITATION OF WOODS AND 

MARBLES. As Taught and Practised by A R Van der Burg and 
P Van dbu Burg, Directors of the Rotterdam Painting Institution Royal 
folio, cloth, 18^ by 12^ in Illustrated with 24 full-bize Coloured Plates , also 
la plain Plates, comprising 154 Figures Fifth Edition Nst 25/0 

PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING With a Course of Elementary Drawing and a Collection of 
Useful Receipts By E A. Davidson Ninth Edition Coloured Plates 
Crown 8vo, cloth, 5/0 • cloth boards, 6/0 

PAPER-MAKING. A Prachcal Manual for Paper Makers and 

Owners and ManagMs of Paper-Mills. With Tables, Calculations, etc. By 
G Clappbrton, Paper-Maker With Illustrations of Fibres from Micro- 
Photographs. Second edition, revised and enlarged Crown Bvo, cloth 

Net 6/0 

Chemical and ph^’sical Characteristics of various riiiRFS— C utting and 
Boiling of Rags — jutk boiling and Bleaching — wet Picmng — washing, 
BKEAXINC, and bleaching— LLBC rRULYTTC Itl UALHING — ANTICHLOR — CELLULOSE 
FROM Wood— Mechanical Wood pulp-Esparto and Straw —beating— Loading- 
starching— Colouring MATTKR— RE31N, bIZP.. AND SIZING— THE TOURDRINIER 
Machine and management— animal sizing— Drt ing— glazing and burnishing 

.jotting, riNIblllNG — Mlt-KObCOlMCAI EXAMINAl ION OF PAPER— TKsTS FOR IN 
'■IKniKNTSOF PAPER— RRCOVEK^ OF bODA— TFbT ING Ob CHFMICAUS— TEST ING WATFR 
#bR iMPURlTIEb 

" The author eaten for the requlremenn of responsible mill hands, apprentlceo, etc , wbUst 
hiB manual will be found oijrreat service to students of technoloKyi as well os to veteran piper- 
makers ind mill ownezB, The UlustrationB fonn an excellent feature. —The IVorld's I^ptr 2 radt 

PAPER-MAKING. A Practical Handbook of the Manufacture 

of Paper from Rags, Esparto, Straw, and other Fibrous Materials Including 
the Manufacture of Pulp from wood Fibre, with a Deacription of the 
Machinery and Appliances used. To which are added Details of Processes for 
Recovering Soda from Waste Liquors By A Watt With lllnstrations. 
Crown Bvo 7/6 
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PAPER MAKING, CHAPTERS ON. A Series of Volumes 

dealing la a practical manner with all the leading questions in connection 
with the Chemistry of Paper- Making and the Manufacture of Paper By 
Cla\ton Beadle, Lecturer on Paper Making before the Society of 
Arts, iSg8 and 1Q02, and at the Battersea Polytechnic Institute, IQ02, 
etc , etc Each volume is published separately, at the price of 6/0 
per vol 

Volume I comprises a Series of Lectures delivered on behalf of 
the Battersea Polytechnic Institute In 1902 Crown 8vo 151 pp 

mt 6/0 

Volume II comprises Answers to Questions on Paper-Making 
Set by the Examiners to the City and Guilds of London Institute, 
1901-1903 Grown 8vo, 182 pp Net 6/0 

Volume III comprises a short practical Treatise In which Bolling, 
Bleaching, Loading, Colouring, and similar Questions are discussed 
Crown Bvo, 142 pp . Net 6/0 

Contents —“Brass" AND “Sihel iieatfr Bars— Tiik Sizh and Speed of 
BEAT ER Rolls— The Fading of Prussian blue Papers— The EFracr oh Lowering 
THE Breast RuLL-Tn^ Effect of “Loading" on the Transparency 01 paper 
— “ TERRA Alba’ as a Loading for Paper— The use of alum in tub sizing— the 
Influence of Tempprature on bleaching— The use of Refining Engines— 
Agitation as ajn auxiliary to Bleaching— The Heating of “Stuff" for ihh 
PAPER Machine— The Comparati\r rf-suits of quadruple and open Effect 

evaporation— HOW to PRE\I NT ELECTRIFICATION OF PAPER ON THE MACHINE— 

Transparency of papers— the “Life" of machine 'Wires— Edge runners. 

Volume IV contains discussions upon Water Supplies and the 
Management of the Paper Machine and Us Influence upon the Qualities 
of Papers Crown 8vo, 164 pp . Nei 6/0 

CONTENTS —The Bulking OF Papers— Special Qualities of “Art" Papers 
—The “Ageing" and Storage of Papers— the Use of Lime in boiling— Coni rol 

LING THE MARK OF THE “ DANUY"—“ MACHINE" AND “HAND" CUT RAGS— FROTH uN 
PAPER Machine— SCUM SPOTS in Paper— C oNbuaiPTiON of water intheManufac 
TUREOF PAPER— The Management of Suct ion hones— The shrinkage of paper 
ON IHH machine— PAPEK that DOES NOT SHRINK OR EXPAND— THE PRODUCTION OF 
NON-STRET CH ABLE PAPER— THh CONNECTION BE-nN HEN “ STRETCH" AND " EXPANSION" 
OF PAPERS— ‘STRETCH" AND ‘ BREAKING ST RAIN "-PAPER TESTING MACHINES 

Volume V concemmg The Theory and Practice of Beating 
Crown 8vo With photornicrographs and other Illustrations 

Net 6/0 

CONTENTS —Early Beating appliancf-s— The Hollander— the economy 
OF Beating— D ii ricuLTiEb of arriving at Definitf Result's— Behaviour of 

DIFIERENT FIBRES— “ REFINlNG"-PO%\HR CONSUMPT ION— A COMPARISON OF IWO 
different KINDS OF BhATEKS— POWRR CONSUMED IN TUB ‘BREAKING,' “BEATING," 
AND “REFINING OF DIPFERHNT MATERIALS— DEALING WITH THE “CIRCULATION’ 
AND “AGITAIION IN A HOl LANDER— COMPARISONS OF I ARC.B AND MEDIUM SIZED 

Hollanders WHEN bhatinc “HAkD' and ‘Soft" Stock— Trials to determine 
THE RELAT 1 \*E merits OF S TONE AND METAI BEATER BAHS— TRIALS WI I H BREAKERS 

REFD Beaters, and kincsijvnd refiners— A svspem of Beating combined with 

A ST STEM FOR CONTINUOUS BLEACHING— BEATERS AND REFINERS- POTVBR CONSUMED 
IN CRINDING M OOD PULP— THF REDUCTION IN LENGTH OK FlRRHS AT DIFFERENT 

S TACES OF Beating— Method for det ermininc the ‘ Wetness ' of Beat en Stuff 
—The Position of Beaters in old and Modern paper mii ls— Appendix. 

PARA RUBBER. ITS CULTIVATION & PREPARATION. 

By W H Johnson, F L S , Ex-Director of Agnculture, Gold Coast 
Colony, West Africa, Du-ector of Agnculture, Mozambique Company, Ea# 
Africa, Commissioned by Government in 1902 to visit Ceylon to Study tnv. 
Methods employed there in the Cultivation and Preparation of Para Rubber 
and other Agncultural Staples for Market, with a view to Introduce them into 
West Africa Second Edition, rewritten and greatly enlarged, with numerous 
illustrations. Demy Bvo, cloth ijust Puhhshed Ntt 7/6 

The Worlds PKODUcn ION AND Consumption OF Rubber— The para rubber 
Tree at Home and abroad— propagation-planting and Cultivating— S on s 
AND Manurhs-phsts—Latb\— Collecting the Latex.— Riidber Manufacti ure— 
The Antisepticisa noN ok Rubfbr— dkyinc and Packing Rubber for Export— 
■VlELD of Para rubber FROM lulti\athd Trees-esi adlishment and main 
tenancb of a Para Rubber Plantation— Commercial Value of the Oil in 
HBV’BA Seeds. 
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PASTRYCOOK AND CONFECTIONER'S QUIDE. For 

Hotels, Restaurants, aad the Trade in general, adapted also for Fimily 
Use JBy R Wells, Author of " The Bread and Biscuit Baker " .1/0 

PETROL AIR GAS. A Practical Handbook on the Installation 

and Working of ^ir Gna LIgli ting Systems for Country Houses Henry 
O'Connor, h’ K S.E , A M Inst C E , &c , author of “ The Gib Engiucer's 
Pocket Book " 80 pngcs with illustrations Crown Bvo cloth 

U»sf FuhitJtc<i Net 1 /6 

DHSCRiniON OK PREVIOUS PLANTS AND SYSTEMS FtJR COUNl K\ HOUSE I ICHl- 
INr , niFriCULTIBS WITH, OHJRCTIONS AND PR ICRS— HtSTORV Ot PElROt UaS, 
LUMKARAniVE COST S— PHTkOl , n*ii NA I'UKl', DANi HRS, AND STORING, NOl ES n\ THE 
I AW RHCAUDING SAMV— Ul'RNl'RS, DKSoari'lION 01 SAMP, PIPING, MAN I LI 3 — 
l.HNEkAI PklNClPI PS op PAkTh OK PLANTS— MOTIVE PoWSk MH HItb— WlMGIlT 
OkUPN PLANTS— Root's Biowpus IRh Aik ENi.iNhs-pitLroN WathrWiippls— 

1 ipsCRiPT IONS UK Varhius Plant 1 — Ext k \cr FROM an Act iukthrSafi Kufimngop 
IM T KOI nUM AND OniKR bUllsTANLl'S UK A 1 IKU NA TURL- AP1»!1NDI\-USFI UI NuT KS 


PETROLEUM. THE OIL FIELDS OF RUSSIA AND 

THR RUSSIAN PETROLEUM INDUSTRY. A Practical Hand 
book on the Exploration, Exploitation, and Management of Russian Oil 
Properties, the Origin of Petroleum in Russia, the Theory and Practice 
of Liquid Fuel By A B Thompson, AMIME, FGS 415 pp , with 
numerous Illustrations and Photographic Plates Second Edition Kevised 
Super-royal Sve, cloth , . . I/ei 21 10 


PETROLEUM MINING AND OIL FIELD DEVELOP- 
MENT. A Guide to the Exploration of Petroleum Lands, and a Study of 
tho Engineering Problems connected with the Winning of Petroleum 
lucludlng Statlsticul Data of Important Oil Fields Notes on the Origin 
and Distribution of Petroleum, and a description of the Methods of 
Utilizing Oil and Gas Fuels JJy A Beedy Thompson, A.M I Mech E , 
FGS Author of “Ihe Oil Fields of Russia " 380 pages, 114 Illus- 

trations, Including 22 lull-page plates Demy Bvo 

Price about net 1 6/0 Pross 


PIGMENTS, ARTISTS’ MANUAL OF. Showing their Com- 

position, Conditions of Permanency, Non-Permanency and Adulterations, etc , 
with Tests of Purity By H C Standage Third Edition Crown 
8vo, cloth . . . 2/6 


RECIPES, FORMULAS AND PROCESSES, T^'EN- 

TIETH CENTURY BOOK OF. Edited by Gaudnfr D Hiscox, M E 
Nearly 10,000 SclcntlRc, Cheniloal. Technical, and Household Recipes, 
Formulas and jproccsses for Use in the Laboratory and the OQice, tho 
Workshop and the Home Medium Bvo, 800 pp , cloth Not 1 2/6 

f SPLECTKD List ok Cunirnts — AiisiNritn— Acin PRooKiNr,--AnHEsi\E 3 — 

I __ ^ j'' \| ANTI S'- ^ S — 

OS 'S 1 •« ' S,._ • I ‘ s I I-,. *. 

I I ■!, . N _ , - 1 _ , ^ • . ,5- . I.S 
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RUBBER HAND STAMPS And the Manipulation of Rubber 

A Practical Treatise on the Manufacture of Indinruhber Hand Stamps, SmaU 
Articles of Indiambber, The Hektograph, Special Inl«, Cements, and Allied 
Subjects By T O'Conor Sloank, A M , Ph D With numerous lustra- 
tions. Square 8vo, cloth . 


SAVOURIES AND SWEETS. Suitable for Luncheons and 

Dinners By Miss M L Allen (Mrs. A Macairb), Author of » Br^l^ 
fast Dishes," etc. Thirty-first Edition F'cap flvo, sewed 1 /O 

Or, quarter bound, fancy boards 1 /o 


SHEET METAL-WORKER’S GUIDE. A Practical Hand- 

book for Tinsmiths, Coppersmiths, Zlncworkers, &c , with 46 Diagrams and 
Working Patterns By W J E Crane Crown 8vo, Cloth . 1 /6 


SHEET METAL - WORKER'S INSTRUCTOR. Com- 
prising ( 5 eometncal Problems and Practical Rules for Describing the 
Vnnous Patterns Renuired bv Zinc Sheet-Iron, Copper and Tin-Plate 
Workers By R H Warn Third Edition Revised and Further Enlarged 
by J G Horner, A.M I M K Crown 8vo, aBo pp , with 465 Illustrations, 
cloth . .7/6 


SILVERSMITH’S HANDBOOK. Alloying and Working of 
Slher, Refining and Melting, Solders, Imitation Alloys, Manipulation, 
Prevention of Waste, Improving and Finishing the Surface of the Work, 
etc. By Georoe E Gee Fourth Edition Revised Crown 8vo, cloth 


SOAP-MAKINQ. A Practical Handbook of the Manufacture 

of Hard and Soft Soaps, Toilet Soaps, etc. With a Chapter on the 
Recovery of Glycerine firom Waste T.eys By Alexander Watt Seventh 
Edition, mduding an Appendix on Modem Candlemaking Crown 8vo, cloth 

“The work will prove very useAiJ, not merely to the tecbnolofflcal student, but to the 
soap boiler who wishes to understand the theory of bis urL '~-C?t€mUal News 


SOAPS, CANDLES, and GLYCERINE. A Practical Manual 

of Modem Methods of Utilisation of Fata and Oils m the Manufianture of Soap 
and Candles, and of the recovery of Glycenne. By L L Lamdorn, 
Massachusetts Institute of Technology, M Ain.C S Medium 8vo, cloth 
Fully Illustrated 706 pages • Net 30/0 

THE Soap industry— Raw Materials— bleaching and Purification of So^i 
STOCK.— The Chemical characteristics of Soap stock and their BehavioiM 

lOWABDS saponifying AGENTS— M ECHANICAL FQUIVALENT OF THE 30AP FAGTOIJT 

—Cold Process and Shmi boiled Soap— Grained soap— settled Rosin Soap- 
Milled SOAP-BASE— Floating Soap— Shaving Soap— Medicated soap— essential 
Oils and Soap perfumery— Milled Soap— Candles— Glycerine— Examination of 
Raw Materials and Factory Products. 


SOLUBILITIES OF INORGANIC AND ORGANIC SUB- 
STANCES A Hand book of the moat Reliable Quantitative Solubility 
Determinations. Recalculated and Compiled by Atherton Seidell, 
Ph D , Chemist, Hygienic Laboratory, u S Public Health Service, 
Washington, D C Medium 8vo, cloth, a^ypages . . Net 1 2/6 
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TEA MACHINERY AND TEA FACTORIES. Describing 

the Mechanical Appliancec reauired in the Cultivation and Preparation of 
Tea for the Market. By A J Waij.is-Tatlbr, A M Inst C B Medium 
Svo, 468 pp With ai8 Illustrations 25/0 

"The subject of tea machinery Is now one of the first Intorost to n larse class of people, to 
whom we strongly commend the volume. '•^Chamber q/' Commerce youmtai 


WAGES TABLES. At 54, 52, 50, and 48 Hours per Week 

Showing the Amounts of Wages from one quarter of an hour to sixty-four 
hours, in each case at Rates of Wages advancing by One Shilling from 4s 
to 55s per week. By Thoh, Cakuutt, Accountant Square crown, Bvo, 
half.bound . . . , @/0 


WATCH REPAIRING, CLEANING, AND ADJUSTING. 

A Practical Handbook de^mg with the Materials and Tools Used, and the 
Methods of Repairing, Cleaning, Altering, and Adjusting all kinds of English 
and Foreijm Watches, Repeaters, Chronographs, and Marine Chronometers 
By F J Garrard, Springer and Adjuster of Marine Chronometers and Deck 
Watches for the Admiralty Second Edition Revised With over aoo 
Illustrations Crown Bvo, cloth . Net 4/6 


WATCHES AND OTHER TIMEKEEPERS, HISTORY OF. 

By J F Kendal, M B H Inst. 1 /6 boards , or cloth . 2/6 


WATCHMAKER’S HANDBOOK. Intended as a Workshop 

Companion for those encaged in Watchmaking and the Allied Mechanical 
Arts Translated from the French of Claudius Saunibr, and enloiged by 

i uuBN Tripfun, F R A.S , and Edward Riqg, M A , Assayer in the Royal 
tint. Fourth Edition Cr Svo, cloth . 9/0 


" Fmch part Is truly a treatise In Itself The anangement is good and the language is clear 
and concise. It is an admirable guide for the young watchmaker "-^^ngincemte 


WEIGHT CALCULATOR. Being a Senes of Tables upon 
a New and Comprehensive Plan, exhibiting at one Reference the Exact 
Value of any Weight from i lb to 15 tons, at 300 Progressiva Rates, from 
id to 1685 per OWL, and containing 186,000 Dlreot Answers, which, with 
their Conibinatlons, oonslstlDg of adnglo addition (mostly to he performed 

f at sight), will afford an aggregate of 10,266,000 Answers , the whole being 
calculated and designed to ensure correctness and promote despatch By 
Henry Harden, Accountant Sixth edition, carefully corrected Royal 
Svo, strongly half bound . £1 5 a 

" A practical nod useful work of rcferenca for men of business generally "—/ronmanjsrer 
"Of priceless value to business mem."— Independent^ 


WOOD ENGRAVING. A Pracbcal and Easy Introduction to 

the Study of the Art By W N Brown Crown 8vo, cloth 1/6 
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iG 


HANDYB00K8 FOR HANDICRAFTS. 

BY PAUL N. HASLUCK 

Author of “ Lathe Work,” etc Crown 8vo, 144 pp , price 19 eaoh 

Tkest Handvbooks hav* been written to supply in/onnaHon for Workmen 
Studknt-s, and Amateurs m the several Handicrajts, on the actual Practice Oj 
the Workshop, and are intended to convey tn plain language Technical Know 
i.ar>GK 0/ the several Crapts In describing the processes employed, and the manipu- 
lation of material, tuor^hop tenns are used , workshop practice m fully explained , 
and the text ts freely illustrated with drawings of modem tools, appliances, ana 
processes 


METAL TURNER’5 HANDYBOOK. A Practical Manual 

for Workers at the Foot-Lathe With loo lllnstratlons 1 /O 

*' The book displays thorough knowledge of the subJecL”^r 0 frf»an. 

WOOD TURNER’S HANDYBOOK. A Practical Manual for 

Workers at the Lathe With zoo Illustrations i/Q 

" Wo recommend the book to young turners and amatenn.' — Mechanieal World 

WATCH JOBBER’S HANDYBOOK. A Practical Manual 

of Cleaning, Repainng, luid A4)nsting With 100 Illustrations . 1 /Q 

'* AU connected wltlitha trade should acquire and study this work ." — CUrketrwtll Chronicle 

PATTERN MAKER’S HANDYBOOK. A Practical Manual 

on the Constmction of Patterns With 100 Illustrations . *1/0 

'* A most valuable, If not indispensable, manual for the patteni maker Knowledge, 

MECHANICS WORKSHOP HANDYBOOK. A Practical 

Manual on Mechanical Manmnlation, embracing Information on vanons 
Handicraft Processes With Useful Notes and Miscellaneoiu Memoranda. 
Comprising about aoo Subjects . . • • 1 /O 

*' Should be found In every workshop, and in all technical Schools Saturday Review 

MODEL ENQINEER’S HANDYBOOK. A Practical Manual 

on the Construction of Model Steam Engines With upwards of zoo Illus- 
trations , , . . . 1/0 

Mr Hasliick has produced a very good little "bodh."— Builder, 

CLOCK JOBBER’S HANDYBOOK. A Practical Manual 

on Cleaning, Repairing, and Adjusting With zoo Illustrations . 1 /O 

*' It Ib of inestUnaUe sendee to those commencing the trade,”.- Coventty Standard 

CABINET WORKER’S HANDYBOOK. A Practical Manual 

on the Tools, Maten^s, Appliances, and Proceues employed m Cabinet 
Work With upwards of zoo Illustrations . , , . . .1/0 

** Amongst the most pracdcal guides for b^lnnen hi caUnet •WQt\i,*'-~Saittrday RevierA ^ 

WOODWORKER’S HANDYBOOK. Embracing mfonnatiOT 

on the Tools, Materials, Appliances and Processes Employed in Woodworking. 
With Z04 Illustrations . , , • • 1 /O 

** Written by a man who knows, not only bow work ought to be done, but how to do it, and 
liow to convey his knovdedge to others. '—Engineer^ 

** Mr Hasluck writes admirably, and gives compete Instmctlani,”— 

‘ Mr Hasluck combinefi the experience of a pracdcai teacher with the manipulative shlU and 
iSCleiiMc knowledge of processes of the trained mechanician, and the manuali era marvels of what 
can DB produced at a popular price. 

Heipful to workmen of ah ages and d^pees of experience.”— Daily Chronicle, 
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